
RADIOL 

A MONTHLY JOURNAL DEVOTED TO CLINICAL RADIOLOGY AND ALLIED SCIENCES 

PUBLISHED BY THE RADIOLOGICAL SOCIETY OF NORTH AMERICA 


JANUARY 1948 No 1 



Introduction to Symposium on the Treatment and 

Care of Advanced Cancer Patients 1 

HERBERT H MURPHY, MD.FACS 
Victoria, British Columbia 


W hen radiology began to play its 
part in the treatment of the various 
malignant growths, it was natural that, 
in advanced cases in which there was no 
longer hope of cure, a custom which had 
been followed by the surgical consultant 
over the years should have been adopted 
According to this custom, when active 
treatment was completed, the patient was 
referred back to the family physician for 
supervision and direction In the mam, 
this practice prevails today Shortage of 
hospital accommodation everywhere makes 
it impossible to care for all advanced 
cases in institutions, and in many cases the 
downward course is so prolonged that 
hospitalization would represent a hardship 
rather than a benefit for the patient The 
referring back of such cases to the family 
physician may mean the best possible care, 
but such a fortunate outcome is by no 
means certain The family physician may 
be poorly framed in such problems, in 
which event he will have httle mterest in 
the case and httle concern for the outcome 
The probable result will be that treatment 
will consist for the most part in adminis- 
tration of the better known types of seda- 
tives 

Very few practitioners know the picture 
of advanced cancer as well or have so close 


a personal interest m it as tire experienced 
radiologist If we are to take a more 
active part m the care of these cases m the 
future, it is clear that a summing up of our 
present knowledge is well worth while 
It is, of course, obvious that there must be 
no slackening of mterest in, and study of, 
pre-malignant conditions, but until new 
successes crown the tireless efforts of the 
research workers and place m the hands of 
the medical profession new and improved 
methods of treatment, the advanced case 
will continue to be the largest part of the 
cancer problem, both numerically and m 
terms of human suffering 

A frank assessment of the possibilities 
and limitations of our science and our art 
in the care of these unfortunate patients 
may surprise many by showing how much 
can be done and may well assist and direct 
further research mto the whole problem of 
malignant disease It may be recalled 
that the original work done by Dr Tru- 
deau at Saranac Lake was almost complete- 
ly limited to advanced cases He set the 
pattern of treatment for many years, and 
Ins skill and vision made possible many 
later advances in his special field No one 
can say that the cancer problem may not 
yet be solved through the study of the 
advanced as well as the early case 
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urgent everywhere Under whose direc- 
tion shall this new accommodation be 
placed — under the radiologist or under the 
internist and surgeon with the radiologist 
as consultant 1 That is but one question — 
there are mam It is our problem — it 
affects us U1 The therapeutic obligation 
rests upon each one of 11 s and we cannot 
shirk our responsibilities 

I referred a moment igo to Dr Trudeau 
ills ina\nn regarding the practice of 
medicine remains, I think, the best defi- 
nition we have “To cure sometime, to 
relieve often, to comfort and support 
-dune s 1 hat is our text for toda> 
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Care of Patients with. Advanced Pelvic Cancer 1 

WILLIAM E COSTOLOW, M D 
Los Angeles, Calif 


I t is not within the scope of this paper 
to discuss the management of early 
pelvic cancer but, m order to open the 
discussion of some of the problems of the 
advanced lesion, brief mention will be 
made of the indications for the methods of 
treatment of the various types of malig- 
nant growth m this area 

For primary carcinoma of the vagina, 
treatment m any stage is a radiological 
problem Surgical procedures in this type 
of cancer have proved to be unsatisfactory, 
and all cases are treated by radiation 
methods 

As to cervical cancer, m the average 
cancer clinic probably only from 10 to 15 per 
cent of the cases are first seen in Stage I, or 
the operable stage Consequently, about 85 
to 90 per cent must be considered entirely 
as radiological problems In a few centers 
certain selected early cases are being sub- 
mitted to radical surgery, but in most 
dimes all cervical cancer is referred for 
irradiation regardless of the stage of the 
disease 

Carcinoma of the fundus is a surgical 
problem except m cases with extension 
outside the uterus In the operable cases, 
however, preoperative radium therapy is 
indicated, followed by surgery in about 
six weeks Some surgical procedures have 
been used, m the past, in advanced cases 
with pelvic node mvolvement Attempts 
were made to insert radon seeds m mvolved 
nodes, but this measure is now obsolete 
Another endeavor was the operative re- 
moval 6f the pelvic lymph nodes This 
practice was never widely accepted and 
may be considered as practically aban- 
doned 

Radiological treatment of vaginal and 
cervical cancer has been quite well estab- 
lished during the past quarter of a cen- 
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tury, with a gradual improvement in 
technic and results The improvement 
m technic has helped to salvage more of 
the advanced cases There is some evi- 
dence, as pointed out by Holmes and his 
associates, that the use of supervoltages 
may increase the percentage of immediate 
regression of the disease, prolonging life 
m greater comfort and avoiding some of 
the bad effects of irradiation at lower 
voltages 

Irradiation in pelvic cancer should be 
considered as a major medical and sur- 
gical undertaking, and the patient should 
be prepared and followed as carefully as 
with an operative procedure Complica- 
tions will occur and must be treated as 
they arise Definite morbidity and a low 
percentage of mortality may be expected 
Pre-existing pelvic inflammation is the 
cause of the majority of complications 
which occur during radiation treatment 
Every attempt should be made to eradi- 
cate infection before treatment is com- 
menced Douches, sulfa drugs, penicillin, 
and transfusions, if necessary, should be 
resorted to In the more advanced cases, 
in which some infection is always present, 
it is advisable to use roentgen therapy 
before inserting radium locally The best 
treatment of complications which may 
later arise is their prevention 

The technic of radiation therapy will 
not be discussed here A combmation of 
radium and roentgen therapy is indicated 
in all except the most advanced or Stage 
IV cancers In Stage IV, roentgen ther- 
apy alone is usually indicated, although 
some patients may show such marked 
improvement that additional radium treat- 
ment may be given In some cases radium 
alone may be used to arrest hemorrhage 
An advanced case should not be abandoned 
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cult to determine without biopsy if there is 
coexisting cancer If cancer is not present, 
the condition usually disappears without 
the formation of fistula 
Postoperative cases of ad\ anced pelvic 
cancer, those which have had large 
amounts of radiation therapy without arrest 
of the disease, and those which have 
reached such a stage when first seen that 
no treatment is indicated present a special 
problem of medical palliation These 
cases cannot be abandoned, and measures 
for purely symptomatic relief must be 
used 

Pam is usually the most difficult symp- 
tom to control, and a wide variety of 
measures have been resorted to for its 
relief Cobra venom and various non- 
opiates have been used with little success 
The advanced case should not be con- 
demned to narcotics until all other sedat ve 
measures have been tried Various com- 
binations of the non-opiates may suffice 
for a long time Combinations of the 
milder opiates, such as codeine with 
acetylsahcyhc acid and phenacetm or other 
drugs may be used Eventually the old 
reliable morphine may have to be called 
upon regardless of the wonders of demerol, 
so recently extolled m the press, and 
other preparations of the opiates 

Surgery m the form of nerve section and 
alcohol injection have been used for many 
years m attempts to relieve severe pelvic 
pain The subarachnoid injection of al- 
cohol has been employed, but m the rehef 
of pelvic pam this method has not been so 
successful as in other parts of the body 
The results have varied with the employ- 
ment of different technics In our experi- 
ence, the method has been unsuccessful 
except as a temporary measure Other 
surgical procedures used have been pos- 
terior rhizotomy, anterolateral chordotomy, 
and presacral nerve section In the hands 
of experienced neurosurgeons these pro- 
cedures have afforded pam rehef m selected 
cases The number of patients thus 
treated, however, is small compared to the 
large number m whom the disease is 
allowed to continue its routine course to 


the end Most of the surgical procedures 
are considered too formidable for the 
average case 

Many medical procedures are indicated 
to afford the patient with advanced disease 
greater comfort, as supportive measures, 
transfusions, liver, iron, calcium, vitamins, 
proper dietary regulation, psychotherapy, 
and the all-important careful nursing care 

The question of follow-up of the ad- 
vanced case of pelvic cancer is an important 
one In some centers radium may be 
apphed by a surgeon or gynecologist and 
roentgen therapy given by the radiologist 
It may happen that the patient never 
sees either of these physicians again and is 
sent back to the family physician We 
beheve that under such a routine the 
patient loses the value of the experienced 
attention which she deserves The skill 
of the general practitioner is not under- 
estimated, and it is perfectly proper that 
he should have complete charge of the 
patient However, the radiation therapist 
should also follow the patient in coopera- 
tion with the general physician The 
radiation therapist should never forget 
that he is a doctor of medicine and that 
he has an obligation to any patient he may 
treat It is his duty to follow the patient 
at regular intervals throughout her life 
Often, due to his experience m the exami- 
nation of patients with radiation reactions 
and effects, he will be able to pick up evi- 
dence of a small recurrence or the ap- 
pearance of some late complication We 
have often seen patients salvaged after the 
adequate treatment of an early recurrence 
The frequently expressed opinion that if 
the disease is not controlled during the 
first series of treatment, further treatment 
is useless, is not true Additional treat- 
ment will often prolong life and occasion- 
ally will result in the saving of a case 
that was apparently hopeless 

There is an increasing need for physi- 
cians thoroughly trained m cancer ther- 
apy who will follow the advanced as well 
as the early case and give the aid and 
palliation to which the patient is entitled 
The hopeless attitude of many physicians 
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venously when the need arises There is 
no pain so severe that it cannot be con- 
trolled by morphine injected mto the 
vein The barbiturates should also be 
used freely to ensure sleep and to promote 
mental tranquillity 

Finally, there is the problem of main- 
taining morale, and the question arises 
as to what information patients should 
receive m regard to diagnosis and prog- 
nosis Probably the patients who do the 
best are those who know what is wrong 
with them, who understand what is being 
done for them, and who are willing to 
endure without too much complaint what- 
ever discomfort is necessary On the 
other hand, perhaps the most difficult 
patients are those who have been deceived 
as to the diagnosis and have been told 
that they do not have a serious disease 
There is some justification for their com- 
plaint that “the cure is worse than the 
disease,” and for their secret worry because 
so many unpleasant things are being done 
for what they have been led to understand 
is a minor disorder 

There is a great deal of discussion about 
the proper answer to the questions “Do 
I have a cancer and “What chance do I 
have to get well?” There can be no doubt 
that sometimes elderly, infirm patients 
can be spared needless worry by evasive or 
even untruthful answers to these questions 
Doctors know that there are still many 


people who firmly believe cancer to be 
hopelessly incurable m spite of all that has 
been said and written about its curability 
To these people a diagnosis of cancer is the 
same as a death sentence There are 
others whose families msist that they be 
kept m ignorance But we must remem- 
ber that when a patient goes to a doctor for 
a diagnosis he literally lays his life m that 
doctor’s hands Surely, if he is a normal 
person m full possession of his faculties, he 
has a right, m common honesty, to expect a 
truthful answer to his questions If he 
does not want the answer, he need not ask 
On the other hand, it is not always 
necessary, or even advisable, to tell pa- 
tients with advanced cancer that they can- 
not recover Occasionally some patient 
who is a close friend will insist upon a 
definite expression of opinion, but giving a 
hopeless prognosis can usually be almost 
indefinitely postponed The most com- 
mon complamt of those with advanced 
cancer is of weakness and fatigue, but those 
symptoms, together with the wasting and 
emaciation that accompany them, are 
often more distressing to the family than to 
the patient As a rule, the patient with 
hopeless cancer of the breast, when she 
finally realizes that she is not gomg to re- 
cover, is so weak and tired that she does 
not greatly care 

326 Higley Building 
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SUMARIO 

Asistencia del Cancer Avanzado de la Mama 


El cfincer mamano avanzado comprende 
dos formas En una la dolencia estfi 
localizada, con ulceraci6n y fijacidn a la 
pared tordcica, en la otra, hay metastasis 
muy esparcidas, con o sm ulceracidn local 
Los cfinceres del primer tipo representan 
pnmordialmente problemas quirfirgicos, 
aunque la irradiacidn preoperatona puede 
convertu en operable un caso aparente- 
mente inoperable, en tanto que en las 
enfermas de mayor edad puede retardar 
a tal punto la propagacidn de la lesidn que 
les permite llegar al ffirmino de su vida nor- 
mal sm que jamis expenmenten los desa- 


gradables sintomas del cfincer avanzado 
En el cfincer que ha metastatizado m&s 
alld de la axila, hay que abandonar toda 
esperanza de curacidn permanente y que 
limitar el tratamiento a retardar la di- 
fusidn del mal y aliviar el dolor En esos 
casos recomiendase la castracidn Contra 
el dolor debido a las metastasis 6seas, los 
rayos X a dosis pequenas pueden resultar 
fitiles El dolor denvado de la compresidn 
de los nervios puede exigir la cirugfa 
El veneno de cobra tambien ha dado buen 
resultado En algunos casos se necesitard 
la morfina 
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SYMPTOMS 

The most common symptoms m ad- 
vanced cancer of the mouth and pharynx 
are pam, a sore or lump m the mouth or 
throat, lumps m the neck, increasing in- 
ability to open the mouth, difficulty m 
swallowing, difficulty m breathing, and 
loss of weight A foul breath and a bad 
taste in the mouth are common symptoms, 
and bleeding is frequent 

Pam may have been present for weeks 
or months It vanes according to the ex- 
tent and location of the primary disease, 
the amount of in fection present, and the 
degree of metastatic involvement of the 
cervical lymph nodes In cancer of the 
hp and antenor two-thirds of the mouth 
and in most adenocarcinomas, pam 
usually appears late m the course of the 
disease It is limited first to the regional 
area, then extends along the jaw bone, and 
eventually to the ear, neck, and side of the 
head It is unilateral m the beginning but 
finally bilateral as the whole hp, the jaw 
bone, and neck nodes are mvolved 

In squamous-cell carcinomas of the 
posterior third of the mouth and pharynx, 
pam m the ear is usually the first com- 
plaint It appears early and is due to 
ulceration and infection Later the pam 
mcreases in severity and becomes con- 
stant, extendmg along the jaw and the 
side of the head, involving both sides when 
the cancer has crossed the mid-line Neck 
and shoulder pain appear as the meta- 
static nodes become large and fixed 

Trismus appears as the ulceration con- 
tinues It is due either to the infected 
ulcer m the mouth or throat or to second- 
ary infection and cellulitis m the neck and 
mandibulotemporal region 

Lumps m the mouth or throat are often 
the first manifestations of the adenocar- 
cinomas and mixed tumors These tumors 
are usually found m the buccal mucosa, 
soft palate, or tonsillar regions They are 
more slowly growing and in many cases be- 
come quite large before ulceration and in- 
fection take place They may attain 
such dimensions that they form a mechani- 
cal barrier to swallowing and to talking 


Dysphagia, occurs commonly m associa- 
tion with ulcerated lesions of the mouth 
and throat and is frequently so severe that 
loss of weight and strength is extreme If 
the cancer mvolves the hypopharynx or 
extrinsic larynx, actual involvement of the 
openmg of the esophagus may result 

Dyspnea and stridor may become evi- 
dent when the arytenoids and aryepiglot- 
tic folds become edematous either from the 
disease, from secondary infection, or radio- 
necrosis 

Bad taste and foul breath are asso- 
ciated with ulcerated and necrotic lesions 

Bleeding occurs as the ulcer deepens and 
the infection mcreases and may terminate 
m anemia from long continued oozmg or 
massive hemorrhage 

Lumps m the neck are often the earhest 
symptom to be noticed, especially in can- 
cers of the posterior thnd of the mouth, 
tonsil, and pharynx These are pamless 
at first but, as they enlarge and become 
fixed, pam m the neck and shoulder appears, 
stiffness and tightness of the neck occur, 
and ulceration often results This ulcer- 
ation may be continuous between the 
mouth and neck until half the side of the 
face is a large oozmg, drooling, bleeding, 
granular, necrotic, foul smelling, ulcerated 
mass The terminal course in such cases 
is protracted, painful, and pathetic 

DIAGNOSIS 

The diagnosis of advanced cancer of the 
oral cavity is apparent The most com- 
mon picture is a large, necrotic, infected, 
infiltrating ulcer combined with hard fixed 
nodes m the neck A biopsy from the 
margin of the growth is easily obtained 
with little discomfort to the patient, and an 
aspnation biopsy of the palpable nodes 
may be done without fear of crossing the 
normal neck barriers or of complicating 
the case should a radical neck dissection be 
decided upon It is,almost a pamless pro- 
cedure and will m the majority of instances 
distinguish between a cancerous and non- 
cancerous growth An open biopsy should 
be avoided, as the normal neck barriers and 
non-cancerous areas may be crossed, and 
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Fig 1 M B , a man aged 76, admitted May 14, 1945, gave a history of a growth on the lip treated two years 
previously by a paste and six months previously by x rays Examination showed a large infiltrating mass in- 
volving almost the entire lower bp, leaving the corners of the mouth free but extending down to the gingival buccal 
gutter Histologic examination showed squamous-cell carcinoma 

Operation consisted in removal of the entire lower lip, including the skin over the chin, freeing of flaps laterally 
from the transverse ramus of the jaw, and widening of the mouth by the use of mucosal flaps from the buccal mu- 
cosa, sacrificing the skin and subcutaneous tissue The patient has remained well to the present time 


cancer cells implanted, while a neck dis- 
section is made technically more difficult 
should it be decided upon 

TREATMENT 

Intelligent care to alienate suffering 
calls for open-mindedness and unselfishness 
on the part of the physician who sees these 
unfortunate patients Careful consider- 
ation and sound judgment are essential in 
determining the type, location and extent 
of the cancer and of the secondary infection, 
and in reaching a decision, if possible when 
the patient is first seen, as to the curability 
or incurability of the disease and the treat- 
ment to be employed, whether it be surgery, 
radiation therapy, or a combination of 
these agents 

As suggested by Dr Murphy, I should 
like to discuss the treatment under three 
headings (1) Indications for and Limita- 
tions of Surgery , (2) Indications for and 

Limitations of Radiation Therapy, (3) 
General Care 

INDICATIONS FOR AND LIMITATIONS OF 
SURGERY 

The majority of advanced cancers of the 
mouth are incurable but many that were 
considered hopeless as recently as five years 
ago have now become curable There is 
always a group of patients m whom sur- 
gical procedures may be contraindicated 
Advanced age and poor physical condition 
make operation hazardous Highly malig- 


nant cancers of the posterior third of the 
mouth and pharynx do not readily lend 
themselves to operative removal, re- 
gardless of the stage of the disease For- 
tunately, most of these tumors are radio- 
sensitive and fair results may be obtained 
with carefully fractionated radiation ther- 
apy m canceroadal doses Neck metas- 
tases in these cases are likely to be early, 
widespread, or even bilateral should the 
mid-hne be crossed, and these, too, respond 
more favorably to judicious radiation ther- 
apy than to attempted surgical removal 
Most large and bulky cancers of the hp, 
on the other hand, with or without neck 
metastases, are extremely difficult to con- 
trol by radiation therapy In such cases 
good results have followed wide excision of 
the primary lesion with plastic repair, com- 
bined with a radical neck dissection when 
the cervical nodes are involved Martin 
and his associates at Memorial Hospital 
(New York), as well as others, have shown 
radical hp, jaw, tongue, floor of the mouth, 
or buccal mucosa resection, combmed with 
radical neck dissection, to be a feasible, 
workable, and curative procedure m many 
cancers which previously were regarded as 
inevitably fatal The majority of these 
tumors grow more slowly, metastases are 
often limited to the upper half of the neck, 
and they do not lend themselves well to 
radiation therapy Fixation to the man- 
dible, other factors being considered, is no 
longer a sign of incurability 
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Fig 2 J G , a man of 54, was seen July 30, 1945, with a “sore” involving the left side 
of the mouth and lip which had been present for about twelve years Examination 
showed an infiltrating tumor of the buccal mucosa and lower lip, measuring 4 X 5 cm 
It was attached to the jaw bone and roentgenograms showed an area of bone destruction 
m the immediate vicinity There was no apparent lymph node involvement Histo- 
logic examination showed a mixed tumor of the aberrant salivary gland type 

An extensive excision was done, including part of the upper lip and side of the face 
and the lower bp The involved section of the mandible was chiseled away The face 
was reconstructed as shown in the photograph 


The adenocarcinomas and mixed tumors 
are not amenable to radiation therapy 
Surgical removal is the procedure of choice 
both for the primary growth and for the 
neck nodes should metastases be present 

The surgical technic has been described 
elsewhere and is not within the scope of this 
paper 

LIMITATIONS OF AND INDICATIONS FOR 
RADIATION THERAPY 

Cancers arising m the anterior two- 
thirds of the mouth which are too far 
advanced for surgical removal become a 
problem for palliative \-ray therapy and 
general medical care General measures 
will be discussed later Palliative irradia- 
tion should be used as an aid to general 
care — chiefly to facilitate m cleansmg and 


freemg of sloughs and to retard the actual 
cancerous growth Vigorous treatments 
at too frequent intervals do not give the 
highest relief of symptoms 

In those highly malignant cancers of the 
posterior thnd of the mouth and pharynx, 
on the other hand, where an attempt at a 
cure is justifiable, mtensive fractionated 
x-ray therapy through the jaw and intra- 
oral cones, if these will cover the growth, 
should be used Daily doses of 200 to 300 r 
(m an) through one or two portals for a 
total of 4,000 to 6,000 r per portal, depend- 
ing upon the size of the cone, in about three 
or four weeks’ time, may be used Smaller 
doses at longer intervals, with a smaller 
total dosage dehvered over a period of 
months, will seldom result in a cure and 
should be avoided except as a pa I 
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Fig 4 C K , a man aged 70, was first seen on Jan 22, 1941 He gave a history of a 
sore in the mouth for two years, with local treatment and applications for a year Ex- 
amination showed an infiltrating, ulcerating tumor involving the buccal mucosa on the 
right side, extending from the comer of the mouth almost to the anterior tonsillar pillar 
and from the upper gingival buccal gutter to the lower gingival buccal gutter There 
were palpable submaxillary nodes Histologic study showed a squamous-cell carcinoma 
of the buccal mucosa An aspiration biopsy of the nodes m the neck was also positive for 
carcinoma 

Treatment was by roentgen irradiation m divided doses, reinforced by radon seeds to 
the primary lesion and followed by wide excision and reconstruction of the side of the face 
with a lmed tube graft and an Eastlander’s flap from the upper lip to reform the lower lip 
The metastatic nodes were treated with exposure and gold radon seeds The patient has 
remained free of disease 


neck, nasal catheter feedings, and gener- 
ous use of whole blood transfusions before, 
during, and after operation, combined with 
the elimi nation, so far as possible, of the 
primary infection, have greatly lessened 
the dangers of surgery and in many in- 
stances made possible radical procedures 
Gentle removal of dead tissue in which 
saprophytic organisms abound is necessary 
Vigorous removal to the point of bleeding 
is not advisable and may open up new chan- 
nels for spreading infection and may cause 
further blood loss Frequent preopera- 
tive packing with a paste of zmc peroxide 
and hydrogen peroxide, called Z P O , is 
beneficial for cleansing ulcers and is a valu- 
able routine postoperative procedure m 
mouth lesions, the packs being changed 
every two hours, night and day Penicil- 
lin packings have proved of little value, 
either in the cleansing of the infected ulcer 
preoperatively or as a wet dressing post- 
operatively, as the majority of the organ- 
isms are saprophytic and are not affected 
by the drug Even staphylococci seem to 
thrive m penicillin 


Fractionated daily doses of x-ray ther- 
apy through one or two portals — 150 to 
200 r (in air) through each portal — are 
often highly beneficial preoperatively in 
lessening infection, cleansing ulcerations, 
and in determining whether fixation is due 
partially or wholly to cancerous infiltration, 
secondary infection, or both Such treat- 
ment should not be earned so far that it 
will delay wound heahng 

To reiterate, in those cases which are 
selected for surgery, the preoperative, oper- 
ative, and postoperative care should be the 
duty of the surgeon, neither the radiolo- 
gist, the otolaryngologist, nor the general 
practitioner should be called' .upon for 
cleansing procedures and general care If 
the surgeon assumes the operative care, he 
should be equipped to render these services 
On the other hand, the radiologist’s con- 
cern in advanced intra-oral cancer is with 
patients of advanced age and in poor 
physical condition, hopeless cases, highly 
malignant lesions of the posterior third 
of the mouth, the tonsils, base of the 
tongue, and pharyngeal wall, bilateral neck 
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Fig 5 L S , a man of 80 years, had a sore on the 
tongue of three months’ duration The tongue was 
enlarged and salivation was profuse. The patient had 
received antisyphditic therapy for a year A heaped- 
up, crusting leukoplakia covered the entire tongue, 
several ulcers were scattered at random over its upper 
surface, and it uas lmolved, together with the floor 
of the mouth, in an infiltrating, hard, fixed tumor, with 
bilateral neck nodes Histologic examination showed 
squamous-cell carcinoma 

Palliative procedures included frequent cleansing of 
the slough and ulcers in the office, irrigations at home, 
and Z P O packings both at home and in the office 

node involvement, and highly malignant 
and widespread unilateral disease of the 
nodes with fixation, except as previously 
noted If he is to undertake the care of 
these patients, seeing them almost daily, 
he should be prepared to make the repeated 
examinations essential for the highest 
cure rate and the greatest palliative effect 
Daily removal of slough, frequent packing 
of ulcers with Z P O , repeated mouth irri- 
gations (not gargles), and other relief meas- 
ures should all be assumed by him Can- 
cers of the mouth comprise but a small 
part of the practice of the referring oto- 
laryngologist, surgeon, or general practi- 
tioner, and these physicians seldom have 
the facilities, or mdeed the willingness, to 
carry out daily or frequent treatments 
Even if they did, the patient would have 
the added burden of commuting constantly 
between various offices, spending time and 
physical energy often beyond his limited 
strength 

Many referring physicians feel that the 
radiologist should be able, by some magic, 
to give the x-ray treatment with such effect 


that nothing further is required and have 
actually been known to resent the latter’s 
use of a head or laryngeal mirror So, too, 
there are radiologists who have been con- 
tent or even happy not to assume any added 
responsibility, feeling m many instances 
that their duty ends with the giving 
of x-ray or radium therapy and fre- 
quently bemg unequipped to render fur- 
ther measures of relief Some appear to 
feel that giving an x-ray treatment is 
analogous with making an x-ray diag- 
nosis — that this is their sole duty While 
the physical agent is the same, the taking 
and interpretation of an x-ray film and the 
intelligent and adequate treatment of the 
cancer patient are not otherwise to be com- 
pared 

Among general therapeutic measures, 
warm sodium bicarbonate or saline mouth 
douches at brief intervals — hourly m many 
cases — are highly beneficial for the relief of 
infection and pain A two-quart douche 
can with rubber hose and a blunt glass tip 
may be used by the patient in his own bath- 
room 

Proper dietary measures are important 
In many cases a high-calone liquid diet may 
be required, as eating and swallowing may 
be a difficult and painful procedure Two 
quarts of milk, a half dozen eggs, fruit 
juices, fresh vegetable purges, with ade- 
quate vitamin supplements, may be nec- 
essary and invaluable at times Citrus 
juices often cause severe pam A table- 
spoonful of powdered (brewers’) yeast, 
three times daily, is an excellent means of 
supplying vitamm-B complex and greatly 
aids m lessening radiation sickness 

Cancers involving the tongue, tonsils, or 
hypopharynx interfere especially with de- 
glutition, and those of the soft palate in- 
volving the musculans prevent the closing 
off of the nasopharynx during the act of 
swallowing, permitting hquids to run out 
through the nose To maintain proper 
nutrition m such cases, feedings through a 
nasal catheter are invaluable In other 
cases, where swallowing may be difficult 
over longer periods of time, it may be 
necessary to perform a permanent gas- 
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trostomy In the presence of edema of the 
extrinsic larynx from the disease or from 
radionecrosis, with dyspnea, a tracheotomy 
tube should be inserted without delay 
This precaution can usually be taken be- 
fore treatment has been begun, for it is not 
wise to interrupt the treatments for this 
procedure when the possibility of its need 
is recognized beforehand 

Cleansing douches and pressure sprays to 
reheve the thick tenacious mucus and 
discharges greatly lessen the danger of as- 
piration of infected material mto the bron- 
chi and a resulting pneumoma 

Infected loose teeth should be removed 
Even normal teeth, if they interfere with 
proper treatment either by obstruct- 
ing mtra-oral cones or by being m the direct 
path of the beam, should be extracted be- 
fore intensive radiation therapy is under- 
taken 

Packing the infected ulcer twice daily 
with Z P O aids greatly m many cases 
By these general measures nutrition is in- 
creased, toxicity is cut down, and pain les- 
sened Aspinn, aspirin and codeine, de- 
merol, or even morphine may be necessary, 
depending upon the stage of the disease, its 
location and the degree of infection 
Nerve injections for the relief of pain 
have not proved of much value m these ad- 
vanced cases, probably because a multi- 
plicity of sensory nerve fibers m several 
cranial nerves are affected 

Intensive irradiation produces an acute 
skin reaction and mucositis which vary 
considerably m different individuals The 
skin reaction at its height — usually about 
four weeks after the beginning of treat- 
ment — is marked by a desquamation of 
epithelium and a weepmg raw surface from 
which quantities of serum are exuded If 
this serum is allowed to dry, a crust forms 
over the area, with cracks, bleeding and 
pus formation from secondary infection 
The dryness can be largely overcome and 
rehef afforded by the constant changing of 
vaseline or bone acid dressings These 
dressings are made by impregnating fine 
mesh gauze bandages, cut to extend over the 


mar gins of the raw surface, with melted 
vaseline or bone acid ointment The sur- 
face is then kept lubneated and the dned 
serum which remams can easily be removed 
with bone acid solution In the presence 
of mucositis, which progresses to a thick 
white membrane, pressure sprays of oral 
pentacresol or other mouth spray are use- 
ful for cleansing and rehef of discomfort 
The constant and frequent mouth and 
throat douches give much rehef and com- 
fort and should be continued throughout the 
actual treatment and until the ulceration 
has healed 

Proper and intelligent care of the cancer 
patient presupposes a knowledge of anat- 
omy, pathology, general care, and chemo- 
therapy, as well as radiology and surgery, 
and these phases must be used m conjunc- 
tion with one another and at the proper 
time if the most satisfactory results are to 
be obtained 

SUMMARY 

The palliative care of the patient with 
advanced cancer of the mouth is the obli- 
gation of the surgeon m those cases in 
which surgery is the treatment of choice 
and of the radiologist in those cases which 
are treated by irradiation In the lat- 
ter group are patients of advanced 
age and m poor physical condition, 
hopeless cases, highly malignant lesions of 
the posterior third of the mouth, the ton- 
sils, base of the tongue, and the pharyn- 
geal wall, bilateral involvement of the 
cervical lymph nodes and certain cases of 
highly malignant unilateral node involve- 
ment with fixation 

The task of the radiologist is not com- 
plete with the administration of x-rays and 
radium but includes repeated ex amina tion, 
daily removal of slough, frequent pa ckin g 
of ulcers, institution of a proper dietary re- 
gime, rehef of radiation reactions, and what- 
ever contributes to the control of infection 
and the alleviation of the patient’s suffer- 
ing 
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SUMARIO 

Procedimientos Paliafavos en el Cancer Avanzado de la Boca 


El erndado pakativo del enfermo con 
c&ncer avanzado de la boca constituye la 
obligacidn del cirujano en los casos en 
los que la cirugfa es el tratamiento de 
elecci6n y del radidlogo en los tratados 
con la irradiaci6n En el ultimo grupo 
figuran enfermos de edad avanzada y 
en mal estado fisico, casos desahuaados , 
lesiones muy mabgnas del terao posterior 
de la boca, las amfgdalas, la base de la 
lengua y la pared faringea, mvasidn 
bilateral de los ganglios linf&ticos cer- 


vicales, y ciertos casos de mvasidn uni- 
lateral muy maligna de los gangkos, con 
fijaadn 

La tarea del radi61ogo no termma con la 
admmistracidn de rayos X y radio, smo 
que comprende ex&menes repetidos, ekmi- 
nacidn diana del esfacelo, frecuente tapo- 
namiento de las ulceras, establecnmento 
de un regimen cketetico apropiado, akvio 
de las reacciones a la radiacidn y cuanto 
ayude a cokibir la mfeccibn y a akviar 
los sufnmientos del enfermo 


DISCUSSION 

(Papers b\ W E Costolow, Arthur S Erskine, and Grant Beckstrand) 


H H Murphy, MD (\ ictona, B C ) Our 
c-xccllent discussion of the care and treatment of 
ad\ anced cancer is non before \ ou We hope that 
it will stimulate further interest in these unfortunate 
patients It is comparatn el> cas> to keep up inter- 


est in the acute illness which terminates in recovery 
or death in a comparative!} short time I am sure, 
after listening to these papers, and especially after 
studying them when the} appear in print, you will 
all agree that devotion, enthusiasm, understanding, 
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medical experience and judgment, specialized in 
terms of each individual patient, are essential to 
■ensure that all that can be done is done in these long 
terminal illnesses At this point, I wish to quote 
from a recent article by Dr Charles L Martin of 
Dallas, Texas (Surgery 19 132, January 1946) 

“Daland has shown that the average duration of 
life in untreated cancer of the breast is 40 5 months 
from the time of observation of the first symptoms, 
while 40 per cent of the patients are alive at the end 
of three years, 22 per cent at the end of five years, 
9 per cent at the end of seven years, and 5 per cent 
at the end of ten years These figures indicate that 
m actual practice the effort expended m the care of 
incurable mammary cancer completely overshadows 
the purely surgical phase of the subject and yet the 
surgeons have written so prohfically about their side 
of the picture that the general physician who loses 
all interest when surgery fails is hardly to be blamed 
for his attitude 

“Certainly more should be written about the 
palliative treatment of cancer, a field in which the 
radiologist now plays a major role Pack has re- 
cently criticized the existent attitude of both the 
laity and profession towards this important subject 
The properly treated patient with incurable cancer of 
the breast often has a life expectancy of from three 
to ten years, a great portion of which may be lived 
in comfort As Pack pointed out, the diagnosis of 
such incurable diseases as arteriosclerosis, chronic 
nephritis, diabetes melhtus and coronary disease is 
accepted with equanimity, fortitude, and optimism 
by most patients, whereas the term cancer tends to 
induce deep mental depression m both the patient 
and the attending physician ” 

Our speakers, and m fact almost all writers on the 
palliative treatment of cancer, have stressed the 
great importance of proper care m early as well as 
advanced cases In this connection it is interesting 
to note in passing that Celsus, about 25 a d , wrote 
as follows “There is no great danger of a cancer un- 
less it be irritated by the imprudence of the physi- 
cian ” Radiologists who are caring for cancer in their 
daily work all realize in how many more ways the 
physician can be imprudent today than in the days 
of Celsus Every advance in both diagnosis and 
treatment carries with it the possibility of impru- 
dence in application 

Dr Costolow has wisely included a brief summary 
of the indications for treatment of pelvic cancer just 
to guard against imprudence of the type I have men- 
tioned, and he has outlined what we may expect 
from both surgery and from radiation therapy It 
comforts each one of us, I am sure, that he recognizes 
that m spite of our best thought and care a “definite 
morbidity and a small percentage of mortality may 
be expected ” I am personally very glad that he 
feels that a trial of radiation is worthy of consider- 
ation even m cases where there is involvement of 
bladder or rectum I am also pleased that he has 
seen fit to emphasize that those more formidable 


operations, as he wisely calls them, of posterior 
rhizotomy, anterolateral chordotomy and presacral 
nerve section should be left to the competent neuro- 
surgeon Such highly trained and competent sur- 
geons are not always available to do these operations 
no matter how dearly such procedures may be indi- 
cated 

Dr Erskme has shown courage in stating his own 
position regarding the routine block dissection of the 
axilla Recent work done in Edinburgh and not 
yet published will, I think, strengthen lnm in. the 
faith and add many converts His caution against 
surgical or radiation measures which are based on 
hope rather than on tried experience deserves wide 
and careful consideration 

It was inevitable that in a discussion such as this 
the old problem of what to tdl the patient should, be 
given a dress rehearsal It is definitely a question 
for the art rather than the science of medicine My 
own personal guide in the matter has been drawn 
from one whom we think of as a poet rather than a 
physician — although he excelled in both fields— 
Oliver Wendell Holmes His dictum was that “the 
patient is no more entitled to all of the truth regard- 
ing his disability than he is to all of the medicine in 
your saddle bags — he is entitled to that part of it 
which will do him good ” 

Dr Beckstrand has given us an excellent review of 
the problem of cancer of the mouth and a very vivid 
picture of the distressing condition of the patient 
with advanced disease However, he has not left it 
at that but has outlined an active and sane program 
and has stated very clearly that whether the treat- 
ment be surgical or radiological, there is no room for 
a surgical or a radiological technician, but that the 
responsibility must be assumed by a true physician 
trained in one or other of these special branches 
Here again I have had the advantage of having seen 
Dr Beckstrand’s paper before this meetmg and I 
know how much more will be obtained from it when 
it is carefully read even by those who have had the 
advantage of hearing it this afternoon His sum- 
mary of the mam points in the general care of these 
cases is, I think, exceptionally useful 

I believe that this symposium has been well worth 
while. If each one of us can carry away from this 
meetmg the determination to use our present skill 
and knowledge to the fullest possible extent for these 
distressing cases and, as each case passes over from 
the field of the curable to what at the moment we 
must regard as incurable, to make certain that we do 
not lose contact with that patient but stand by as 
guide, counsellor, and friend even unto the end of 
life, if other members will at future meetmgs give 
us the benefit of their experience, and if our research 
workers will, with renewed energy both m body and 
soul, grapple with the immense field that is today so 
imperfectly understood— if all or even one of these 
t lungs happen, then I am sure that Dr Costolow, 
Dr Erskme, and Dr Beckstrand will feel that their 
work has been well repaid 
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Henry J Ulltnann, M D (Santa Barbara, 
Calif ) The question of the treatment of terminal 
cancer patients has interested me very much for a 
number of years because, as a radiologist, I hare a 
large number of them 

I wish to add this thought to Dr Costolow’s inter- 
esting paper on pelvic cancer Not all symptoms 
occurring in a pelv is that has been treated for cancer 
should be regarded as due to cancer To illustrate, 
one of our Count} Hospital patients was treated for 
cancer of the pelvis and a year or so later had a 
definite tumor It was considered a recurrence, and 
hopeless She died and came to autopsj Her 
"tumor” was a pelvic abscess, thoroughly walled off, 
and not cancer If an exploratory laparotomy had 
been done, she could have been saved 

Regarding sedatives, and this also refers to Dr 
Ershme’s and Dr Becks trand’s papers, I have found 
in terminal cases that one can avoid the use of mor- 
phine for a long time if one will follow this somewhat 
simple procedure First, when the patient is ambu- 
lator}', I use empinn compound with codein, one half 
gram A patient can take up to two or three of these 
tablets at a time, unless they cause too profuse per- 
spiration, in which case they have to be abandoned 
Patients in the hospital, I put on one gram of sodium 
amytal, intramuscularly , ever} four hours around 
the clock That can be increased to the next sized 
ampule when necessai} In addition to the amytal, 
I order a half gram of codem hypo to be repeated in 
an hour, if necessary If that is not sufficient, it is 
repeated in a half hour and, if this is still not enough, 
the dose is increased to one gram If the second dose 
of one gram of codem does not afford the help we are 
after, we use, within a half an hour of the last codem, 
one-quarter gram of morphine That quarter gram 
of morphine — and I ne\ er gn e less — on top of the 
codem may carry' the patient for twelve to thirty-six 
hours without anything further, except the amytal, 
and that sometimes is not needed Where amytal 
is not being used, I employ the same method of using 
codem followed by morplunc, and with excellent re- 
sult If morphine is to be used at all, it must be 
given in a moderately large dose, not less than one- 
quarter gram If one sixth gram is used, it will bav e 
to be used more frequently and is much more apt to 
produce a tolerance without the desired relief of pain 
A larger dose of morphine, a quarter to a half grain, 
will carry the patient a considerable time, and the 
total number of grains requued in twentv -four hours 
will be less 

I was interested in Dr Erskine’s statement in re- 
gard to simple mammectomv Most of the surgeons 
mean by simple mammectomv that the fascia is 
stripped off down to the muscle, and in some in- 
stances well up into the axilla I believe Dr Erskine 
did not suggest going into the axilla I should like 
v cry much to have the statistics on which he bases 
Ins statement 

As to telling patents of their condition, I agree 
with Dr Murphy — that we should tell them all that 


is good for them and no more Some can "take it," 
and it is better to give them the truth, but each pa- 
tient must be judged separately 

I am heartily' m accord with Dr Bechstrand’s 
paper and want to emphasize the importance of his 
statement that clinical judgment m late cases, and 
frequently in early ones, is more important than 
dosage magnitude I also want to emphasize the 
importance of using small doses for infections 75 
to 125 r, measured on the skin, at a half-value lay'er 
of 1 0 mm of copper is quite sufficient for any' infec- 
tion If the dose is small, one can repeat more or 
less indefinitely That is why I wish to emphasize 
the value of such small doses 

Hugh C Chance, M D (Cumberland Gap, 
Tenn ) I don’t know veiy much about this subject, 
but my experience goes back to the tune when the 
surgeon remov ed all the breast, and then, when the 
cancer recurred and he knew the patient was gomg 
to die, he sent her back to “get some x-ray ” This 
was what hapjxaied for ten or fifteen years 

I want to stress one thing, which I think Dr 
Erskine mentioned in his discussion of cancer of the 
breast that is, that evenrn the most hopeless cases 
there is, once in a while, a recovery' Therefore, 
when you begin to give x-rays m a hopeless cancer 
of the breast, one which according to all accounts 
should prove fatal inside of three or four months, 
and the patient begins to have some relief, take a 
little courage and try some more I have seen 
patients get well when I knew they' were not gomg 
to get well, and stay well — not many of them, it is 
true, but ev en one m 50 amounts to something 

Another thing that I want to say is that the 
radiation treatment, or the radiation cure, of cancer 
anywhere — in the mouth, in the cervix, on the breast, 
or anywhere else — is in the hands of the man who 
first treats it If he does not give enough treatment, 
it is bad If he lets his cone slip and gives some in 
the wrong place, it is bad, because it does not reach 
the cancer 

I do not know very much about late cancer of the 
pelvis In fact, I have seen so many' patients die 
that sometimes I think I don’t know anything about 
it It is not as sure to kill as breast cancer, in my 
experience, but it comes next Both are very dan- 
gerous, and m both the late care is usually poor 
Somebody should be responsible for the care and 
comfort of these late cases because life may' go on 
for years I had a patient with a cancer in the 
lower, inner quadrant of the breast, with an open 
ulcer as large as the palm of my hand when I first 
saw her The diagnosis was v enfied by' the pathol- 
ogist, and that woman In ed eighteen y ears, and did 
washing for a In mg most of that time She finally' 
died of cancer 

A little dose of x-ray once m a whde does wonders 
as far as relieving pain is concerned, and also m 
clearing up infection and the discharge, which is so 
pronounced in these ulcerated breast cases 
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Of the breast cases which come to me — and I see 
quite a few m the run of a year — about half, or at 
least 35 per cent, have open ulcers, broken down and 
discharging As far as the diagnosis is concerned, 
no biopsy is necessary, the odor is enough Now 
these cases were neglected by somebody — either by 
the patient or by the first doctor who saw them — or 
they were improperly treated Too many doctors 
tell you that cancer is incurable, that the patient is 
bound to die Well, that is a fact. We all die, but 
some of us hve longer than others And some 
patients with cancer will get well and stay well 
You see them do it, and you can't help but instruct 
the general practitioner along that line 

Harry H Bowing, M D (Rochester, Minn ) 

I want to pay tribute to the essayists find especially 
to our Chairman for his wonderful job m summanz- 
mg these papers What I would like to leave with 
you is the thought that there is no place in this dis- 
cussion for generalization 

We, as physicians, must know the subject of late 
carcinoma I would like to discuss a few topics 

First, are we gomg to tell the patient that a malig- 
nant lesion was found? In my early experience I 
was undecided, but today I refrain from telling pa- 
tients that they have a malignant lesion I would hke 
to relate a single experience. A patient who had 
carcinoma of the utenne cervix said to me “Dr 
Bowing, you know I have had a serious operation 
and you have treated me. I’m very well today, 
actively employed, a widow with a daughter in high 
school, and I think that I should know the facts 
about my case.” I always had a feeling that I had 
no right to demoralize a patient, but I surely was put 
on the spot in this instance. I told her the diagnosis 
carcinoma in the neck of the womb The operation 
and subsequent radium treatment had proved to be 
very effective in her case, but mstead of carrying on, 
she became demoralized , she wrote many letters and 
had many interviews Her anxiety concerning the 
return of the malignant lesion could not be controlled 
She lost interest m her health, family and position, 
and aged rapidly 

Today, I usually permit the patient to do the talk- 
ing and I supply the answers to her questions How- 
ever, evasions may be necessary, especially with 
some patients I always plan to instruct a respon- 
sible patient concerning treatment and prognosis 
Everything possible should be done to reduce anxiety 
states to a minimum There are many facts about 
malignant disease that are favorable and pleasant to 
relate 

A patient with carcinoma of the uterus may com- 
plain of a bearing down pain, or a pressure pam 
Investigation will reveal inadequate drainage of the 
utenne cavity or the presence of a pyometra A 
suitable catheter can be passed into the utenne 
cavity for drainage and irrigating purposes Other 
types of pam, as, for example, aching in the hip and 
leg usually can be allayed by the administration of 


mil d sedatives alone or in combmation with barbit- 
urates and codem 

Vaginal hemorrhage is usually due to the malig- 
nant process or irradiation therapy or a combmation 
of both Superficial bleeding of an untreated car- 
cinoma will usually respond to light or moderate 
pressure maintained by gauze packing in the vagina 
The packing is divided at the time of placement and 
removed in fractions later on More serious bleed- 
ing, due to rupture of a vaginal branch or a cervical 
branch of the uterine artery, will require similar 
treatment and increased pressure produced by con- 
tinuing the gauze pack through the vaginal outlet 
into the separated vulva area The pack should be 
reinforced with a vulva pad, which should be fas- 
tened to the mons veneris and sacral area with 
adhesive tape An indwelling catheter is essential 
Radium therapy is started as soon as possible, for 
packing alone will not control the bleeding 

Vaginal bleedmg due to ulceration that occurs 
after irradiation therapy may be due to the malig- 
nant lesion or to an irradiation ulcer The malig- 
nant process should be controlled by the applica- 
tion of limited radium therapy and vaginal gauze 
packing as described for the treatment of superficial 
bleeding An irradiation ulcer usually responds to 
the application of petrolatum tampons Since the 
response is very slow, the patient is instructed to 
apply the tampon at least once a day until the dis- 
charge is greatly reduced In some cases radon 
ointment has hastened healing 

Varying degrees of intestinal obstruction may 
occur in the late stages of carcinoma of the utenne 
cervix I have kept many patients rather comfort- 
able with an adequate well balanced diet. All 
vegetables and fruits, cooked or raw, should be cut 
mto cubes of 1 cm or less When necessary, oil 
enemas, low saline enemas, and saline cathartics 
should be used Colostomy is reserved for those 
patients with a severe or complete obstruction 

I would like to encourage you to continue your 
interest in these patients If possible, determine 
the cause for theu symptoms and make their last 
days as comfortable as you can 

¥m E Costolow, MJD ( closing ) I wish to 
thank the men for the discussion of the paper, and I 
am glad Dr Bowing went mto a little more detail on 
some of the problems of pelvic cancer 

The point that I brought out and wish to stress 
is that these patients should be under the obser- 
vation of someone who is trained in the type of treat- 
ment that they have had. We have surgeons now 
who are trained in radiology, and vice versa, but re- 
gardless of who is looking after the patient, these 
physicians with theu experience will be able to aid 
the general practitioner and may even pick up some 
early recurrences, or be able to treat some of the 
complications as they arise 

Arthur W Erskme, MD (closing) I shall 
try, Mr Chairman, in five minutes or less, to say 
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why I believe that the radical block dissection of the 
axilla might well be abandoned I think it is un- 
necessary , as I said, in the early cases, and futile m 
the late ones 

The Mayo statistics, about tw enty -fiv e years ago, 
showed that if radical operation was performed m 
earlv cases — that is, cases with no palpable nodes in 
the axilla — 64 per cent of the patients were cured 
The same statistics showed that 02 per cent were 
cured by simple amputation The Leeds statistics, 
at about the same time (and the\ v ere v eiy rehable 
because the patients were on a panel and were lept 
sight of until death), showed an even smaller differ- 
ential between the results of simple amputation and 
radical bloc! dissection m early cases The results 
of simple amputation were so good that those who 
prepared the report felt it necessaty to warn that 
they should not be used as an argument for not p>er- 
formtng the so-called “complete’ operation 

It is true, of course, that if we have a hundred 
patients whose cancer appears to be confined to the 
breast, and do a radical block dissection on all those 
patients, we will find carcinomatous nodes in approx- 
lmateh sixteen of them It is also believable that, 
had all these hundred patients been subjected to an 
extremely careful and radical dissection, the lives of 
four or five of the sixteen might have been saved 
But, could 100 patients v ith early cancer have been 
subjected to a radical opieration at the same time 
that they would submit to a simple amputation 5 I 
thml not 

In the advanced cases — and when I say "advanced 
cases, I mean those in which the disease has ad- 
vanced into the axillary lymph nodes— if we ojierate 
and do nothing else, we can exjrect, in the hands of 
very si illful surgeons, approximately' 20 cures out of 
100 cases How about the other SO 5 A great 
many of them will have edema, thev will have 
neuritis, they will be uncomfortable, they villhave 
loss of function And of that 80 who die, a great 
manv will die not from local recurrence, nol from 
axillary recurrence, but from distant metastases 
Their lives arc lost regardless of what was done 
v hen they came to operation 

I have had a very happy experience in observing 
tile results of a large number of simple amputations 


About thirty years ago I had the temerity to sav, in 
my county medical society', what I am saying here, 
and to my surprise and delight, I found that several 
of my colleagues agreed with me One m particular, 
Dr Charles S Krause, a brilliant and extremely 
popular surgeon, then abandoned the block dissec- 
tion He contents himself with an amputation and 
with the removal of the obviously involved, invaded 
carcinomatous nodules m the axilla, or with the re- 
moval of piersistent nodes, following preopierativc 
irradiation All his patients, regardless of the stage 
of the disease, are subjected to routine piostopierativ'e 
x-ray therapy In all who have not passed the 
menopause it is induced 

A recent study of his cases, not yet completed, 
concerned the end-results in patients treated longer 
ago than five years It shows a five-year survival in 
the early cases of approximately 90 pier cent But 
the amazing thing is that less than GO out of 100 of his 
advanced cases — that is, patients with axillary 
metastases — died of cancer And a great many of 
those who died, died, as I said, of distant metastases 

There are many reasons why women piostpione 
operation for cancer As Claudius said “O 
Gertrude, Gertrude, When sorrows come, they 
come not single spies, but in battalions ” And 
it always seems to be that way When we say 
“Well, we have an early case, now is the time to 
cure it if it should be cancer,” there are so many 
things to piostpione that ojieralion There is no 
money , the daughter or the son must finish this year 
of high school, and then, perhaps more than 
anything else, there is fear — fear because of friends 
who have had extremely uncomfortable times 
following a radical operation, with edema, loss of 
function, piain, and all the tilings that go with an 
unsuccessful radical amputation I believe that 
fear of the radical operation has a great deal to do 
with postponing an exploratory opieration 

Why must we always insist upon doing what is, 
theoretically', the best possible thing for every pia- 
tient, when we 1 now' that many' times our insistence 
merely' means that nothing will be done, or can be 
done, for that indiv idual pratient 5 Why can v e not 
agree with a great man vho said, "To accomplish 
any'thing worth while it is necessary to compromise 
between the ideal and the practical’” 
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S ince 1943 we have had the unusual 
opportunity of examining the chest 
films of many individuals who had been 
exposed to beryllium compounds in the 
form of dust, with pulmonary changes 
consisting m a bilateral diffuse nodular 
infil tration The majority of these persons 
were or had previously been employed in 
plants m akin g electric and fluorescent 
lamps A few were engaged m the manu- 
facture of beryllium copper alloy Occu- 
pational histones have strongly suggested 
beryllium as the probable offending agent, 
especially in those workers who handled 
the fluorescent powder or came into contact 
with dust containing beryllium 

The late Dr Leroy U Gardner was 
intensely interested m the mtnguing prob- 
lem of detecting the agent responsible for 
the lung lesions in these patients Among 
the possibilities which he had under sus- 
picion and investigation, m addition to 
beryllium, were the diphtheroid, virus and 
fungus infections, sarcoidosis of unknown 
etiology, silicosis, and exposure to other 
elements such as phosphorus, zinc, manga- 
nese, and copper While he was not 
prepared actually to condemn beryllium, 
he definitely felt that it was in some as yet 
unrecognized manner involved It was 
on his suggestion, made several months 
before his death, that the roentgen study 
of these interesting and unusual cases was 
undertaken, with the purpose of describing 
the findings, attempting a correlation with 
the clinical course of the disease, and finally 
considering the differentiation from other 
similar pulmonary changes 

CLINICAL FEATURES 

The following is a brief s umm ary of the 
cluneal findings obtained from the abun- 


dant correspondence concerning 32 cases 
in Dr Gardner’s files Four additional 
cases referred to Saranac Lake for thor- 
ough study, and described below, will be 
included in a subsequent cluneal report 
by Dr George Wright Recently, Hardy 
and Tabershaw (11) adequately described 
the clinical manifestations of a group of 
patients, many of whose chest films we 
were privileged to review 

The patients were preponderantly 
females, due to the higher ratio of females 
to males employed m the plants where 
most of the cases developed The ages 
varied from twenty-one to forty-three 
years, with an average of twenty-nine 
years The average duration of exposure 
was sixteen months An interesting 
feature, as pointed out by Hardy and 
Tabershaw (11), is the delay in onset of 
symptoms These appeared, or the first 
positive x-ray evidence was discovered, 
twenty-four months (average) following 
change of job or cessation from the sup- 
posedly hazardous operation Dyspnea, 
cough, and weight loss were the most fre- 
quent symptoms, fatigue, lassitude, an- 
orexia, and low-grade fever were also 
occasionally present 

The physical findings were limited to 
impaired resonance of the chest and fine 
r&les throughout the lungs Cyanosis was 
present m several patients There was no 
involvement of the peripheral nodes, nor 
any consistent enlargement of the liver or 
spleen Two of the patients (Cases 1 and 
4, reported below) had papules on the 
dorsum of the hands, which on biopsy 
showed “sarcoid-hke lesions ” 

The laboratory findings were meager 
A brief summary of the observations in 
the four patients studied here follows 
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All had polycythemic red counts The 
white cell count, the differential count, 
and the sedimentation rates were not 
unusual Invariably all tests, including 
sputum smear and culture, ruled out 
tuberculous infection Blood chemistry 
was not notable except for an elevated 
serum alkaline phosphatase in Cases 1 and 
4 Ventilators' function tests, performed 
by Dr George Wright, confirmed res- 
piratory disability and established the 
polycythemia as secondary to the pul- 
monary lesions Roentgen studies of the 
skeleton revealed no destructive or in- 
flammatory process The possibility of 
bone change has not been conclusively 
ruled out, however, in new of the elevated 
alkaline phosphatase m the two cases men- 
tioned above It is to be noted that Dr 
Gardner was able to produce bone sarcoma 
in rabbits by the intravenous injection of 
beryllium oxide and zinc beryllium silicate 
The clinical course m the 32 cases has 
varied Following an illness of about 
two years’ duration, some patients died 
from the disease Hardy and Tabershaw 
(11), m their senes of 17 cases, reported a 
mortality rate of 35 per cent In the 
group v hicli we renewed, many patients 
improved and, though not completely 
free of symptoms, continued working at 
some other job Where follow-up was 
possible it was found that 30 per cent had 
died, 30 per cent were unimproved or 
became slightly worse, and 40 per cent 
were improved What the e\ entual out- 
come will be m those living with persistent 
pulmonary' changes is not known, smce 
insufficient time has elapsed for conclu- 
sions to be drawn 

The lungs from several fatal cases were 
sent to Dr Gardner for pathological study 
In all, the predominant finding is a granu- 
lomatous reaction infiltrating or completely 
obliterating the mtersbbal bssue The 
granuloma consists of conglomerate masses 
and, m some cases, of foci of dense hyaline 
material and cellular infiltrabon of lym- 
phocytes, plasma cells, and macrophages 
Many multmucleated giant cells with or 
without i anous inclusion bodies are pres- 


ent The mediastinal nodes are infiltrated 
in some cases by a similar granulomatous 
process 

ROENTGENOLOGICAL OBSERVATIONS 

Reports of roentgen observabons of the 
lungs of workers exposed to beryllium 
compounds are few m number (1, 9, 10, 11, 
15, 16, 22, 23) Gelman (9) describes 
“small-noduled infiltrations” similar to 
those seen in the “small-noduled” pneu- 
moconioses and miliary tuberculosis Pos- 
sibly suspecting an irreversible reacbon, 
he also speaks of a "pneumo-sclerosis 
with all the consequences which may 
arise from it ” He attributes the above 
changes to the fluonne vapor of beryllium 
oxyfluonde Berko vits and Izrael (1) 
sbess the importance of serial roent- 
genograms m the diagnosis of beryllium 
fluoride mtoxicabon Meyer (16) de- 
scribes a roentgenological pattern sugges- 
bve of pulmonary edema, occurring wi thin 
one to two months after mibal employ- 
ment m the beryllium industry Van 
Ordsband et al (22) found a chemical 
pneumonia in workers extracting beryllium 
oxide from ore There was a diffuse 
haziness suggesbve of pulmonary edema, 
together with soft irregular areas of m- 
filbabon, which were followed by the 
appearance of small discrete nodules 
throughout both lung fields In one pa- 
bent the changes were typical of silicosis, 
but the shadows subsequently disappeared 

Kress and Cnspell (15) reported four 
cases of chemical pneumombs following 
exposure to fluorescent powder containing 
beryllium carbonate and beryllium man- 
ganese silicate Of interest m their report 
is the fact that two patients showed cluneal 
improvement and clearing of the abnormal 
shadows in the chest films The other 
two pabents had abnormal shadows but 
had no symptoms 

The most recent report is that of Hardy 
and Tabershaw (11) Without indicting 
beryllium, these authors describe a de- 
layed chemical pneumombs in employees 
of a concern manufacturing fluorescent 
lamps Sosman and Wilson, who re- 



Fig 1 A male, aged 28 years, employed m a fluorescent lamp plant since March 1941 Onset of dyspnea 
in December 1941 and weight loss in December 1942 A film was first reported as showing fine stippling m May 
1943 

A October 1943 Granular type of nodulation and enlargement of hilar nodes 
B November 1944 Definite clearing Faintly visible reticular pattern 


viewed the films m this group, divide the 
roentgen manifestations mto three stages 
(1) granular, (2) reticular, and (3) nodular 
The latter authorities feel that the first 
stage is not suggestive of any other disease 
entity m their experience 

Our senes consisted of 32 cases for 
which chest films, along with pertinent 
data, were referred to us for review In 
the 4 cases reported below, the extremities, 
skull, and spme were examined radio- 
graphically, but with negative results 
In all, the pulmonary process was well 
developed and consisted of a widespread 
fine to punctate and coarsely nodular 
infiltration, involving both lungs uni- 
formly, the apices and costophremc sulci 
were generally free The intensity of the 
shadows was usually greater m the middle 
third of the lung fields 

Depending upon the size and intensity 
of the shadows, we have classified the 
infiltration mto two types, granular and 
nodular In the granular type, the in- 
filtrate may be so fine and diffuse as to 
present a stippled or “sandpaper” appear- 
ance , occasionally, on stereoscopic exami- 




Fig 1 C August 1945 Further but not com- 
plete regression Very fine stippling and enlarged hilar 
nodes persist 


nation, one may visualize an associated 
reticular pattern Not infrequently, as a 
result of coalescence m the middle third of 
the lung, the shadows may become densely 
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confluent, obscuring the granularity and 
reticulation in this area In the nodular 
type, the individual infiltrates are larger 
and coarser, discrete, and less numerous, 
measuring up to 4 or 5 mm m diameter 
On the same film they vary httle in size, 
are distributed symmetrically, and may be 
coarse or smooth m outline Tendency 
to confluence is considerably less m the 
upper lung fields, although concentration 
and coalescence may be present 

The vascular markings are obscured, 
except at the base , in the advanced cases 
they may be obliterated Mediastinal 
widening occurs, though this is not a 
striking feature , It results from lymph 
node enlargement, which is present to 
some degree in the majority of cases and 
can be demonstrated in plamgraphic films 
The heart may be enlarged , m the granular 
type the cardiac border is blurred 

Concerning the eventual end-result of 
the lesions m the lungs, little can be stated 
at this time, since m the cases which have 
come to our attention roentgen observa- 
tion has been of too short duration to 
allow of adequate study and definite con- 
clusions In some, the lesions have been 
slowly progressive, with death from res- 
piratory and cardiac failure In others 
the lesions have shown a surprising stabil- 
ity over a period of two to three years 
Rarely is there a spontaneous and com- 
plete disappearance of the pulmonary in- 
filtration More common is a notable 
clearing, but with persistence of very fine 
nodulation (Fig 1, A-C) 

CLINICAL CORRELATION 

In correlating the clinical features of the 
disease process with the roentgen appear- 
ance of the lesions, one is soon impressed 
with the futility of attempting to draw 
any clear-cut conclusions In the first 
place, there is as yet no conclusne proof 
that the same specific factor or combination 
of factors is responsible for the roentgen 
changes seen in these 32 cases Secondly, 
a long enough internal has not elapsed to 
warrant any opinion as to whether the 
disease is cured or simply stationary 


Partial or complete clinical remission has 
occurred without proportionate roentgen 
improvement Thirdly, well developed 
lesions can be demonstrated in workers 
without symptoms, as seen in three of our 
cases and in the two reported by Kress 
and Cnspell (15) It is our impression, 
however, at the moment, that the granular 
lesion is more serious, smee the symptoms 
are more severe in this type of involve- 
ment The presence or development of 
confluent shadows, with increase m seventy 
of the symptoms, would seem to indicate a 
less favorable outlook With this ex- 
ception, one might safely state that the 
roentgen appearance and stability of the 
lesions are of no definite prognostic im- 
port Unquestionably, the prognosis must 
be guarded when the pulmonary lesions 
persist despite the clinical improvement, 
and it is in these patients that extended 
observation is imperative 

CASE HISTORIES 

Case 1 A white male, aged 29 years, a foreman, 
was admitted April 6, 1945, complaining of cough 
and d) spnea In No\ ember and December of 1942 
his work had consisted of manually sifting fluorescent 
powder His present illness began in December 
194 2 with shortness of breath, productive cough, 
anorexia, and slight fe\ er A film on Jan 16, 1943, 
revealed abnormal shadows in the lungs With 
treatment and cessation from work the patient im- 
proved He was transferred to another plant m 
Apnl 1943 as outside maintenance man, away from 
the dust} environment A film taken on Not 11, 

1943, showed clearing (Fig 2, A) In December 

1944, however, arthralgia, paresthesia, and anorexia 
developed Cough and dyspnea also recurred, along 
with fever and night sweats A film taken on Feb 
27, 1945, showed that abnormal shadows had re- 
appeared in the lungs These had progressed so that 
an admission film on April 7, 1945 (Fig 2, B) revealed 
rather extensn e im olvement The patient appeared 
chromcall} ill, with a temperature of 103 6° Fine 
and moderatel} coarse riles were heard bilaterally 
Otherwise no significant findings were present 

Laboratorj findings were as follows red blood cells 
6,190,000, hemoglobin 88 per cent (12 76 gm), 
white cells 12,800 (polymorphonuclears 76 per cent, 
lymphocytes 16 per cent, monocytes 5 per cent, 
eosinophils 2 5 per cent, basophils 0 5 per cent) , 
sedimentation rate (Cutler method) 4 mm , total 
proteins 6 3 per cent , albumin 4 3 per cent, globulin 
2 0 per cent, A/G ratio 2 1, non-protein nitrogen 
33 5 mg , blood sugar 100 mg , serum calcium 10 1 




Fig 2 Case 1 A Nov 11,1943 Lungs have cleared after previous demonstration (Jan 16 1943) of fine 
stippling and partial obliteration of vascular markings Pulmonary markings now well seen 
B April 7, 1945 Development of confluence bilaterally 


mg , serum phosphatase 2 7 mg , alkaline phos- 
phatase 21 and 23 King- Armstrong units, unc acid 
5 3 mg , cholesterol 153 mg Agglutination tests 
for B typhosus, paratyphoid A and B, B dysentenae, 
the Flexner bacillus, and B abortus were negative 
Shin tests with brucella vaccine (1-100) and with 
10 mg O T were negative Concentrated smears 
and cultures of the sputum showed no tubercle 
bacilli, and were negative also for spirochetes on 
several occasions Diphtheroid organisms were 
found in the blood and sputum The urine was 
negative Biopsy specimens from bronchus, muscle, 
and axillary node were negative, a papule on the 
dorsum of the hand showed a “sarcoid-like” lesion 
with central necrosis (Dr L U Gardner) Venti- 
latory' study showed diminished vital capacity and 
respiratory disability X-ray studies of the gastro- 
intestinal tract and gallbladder were negative. 

Despite treatment of many' types, including 
streptomy'cm, the patient’s temperature remained 
high and he continued to lose weight. X-ray study' 
(Fig 2, C) showed slight increase of the disease, and 
his condition was unchanged on discharge, Oct 6, 
1946 

Case 2 A white male, aged 37 y'ears, a mainte- 
nance mechanic, was admitted March 4, 1946, com- 
plaining of shortness of breath From 1939 to 1943 
he had operated exhaust machines for fluorescent 
tubes For two years during this period he made 
daily visits to the powder room In 1943 he was 
transferred to the department manufacturing radar 
and incandescent tubes His present illness began 
about April 1945, with anorexia 20-pound weight 



Fig 2 C Oct 4, 1946 Further increase of con- 
fluence with diminution of air-containing lung space 


loss, unproductive cough, and dyspnea In August 
1945, dy spnea was severe enough for him to consult a 
physician, who found him ‘‘perfectly well ” Follow - 
mg a positive chest \-ray examination in October 
1945, the patient was hospitalized for ten day's and 
tuberculosis was ruled out Upon his return to 
work he contracted a cold, until persistence of symp- 
toms described abot e X-ray examination on Dec 
5, 1945, still showed changes m the lungs (Fig 3, A), 
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Fig 3 Case 2 A Dec 5, 1945 Contact film 
of right hemithorax, showing generalized fine nodula- 
tion with suggestion of reticulation Early tendency to 
coalescence in lower halves of lung fields Vascular 
markings obliterated Hilar enlargement and blurring 
of left heart border The lungs had been reported 
norma] in 1944 

B Planigram showing enlargement of hilar nodes 

and he was readmitted to the hospital for a needle 
biopsj of the lung, which revealed “chronic pneu- 
monitis " Shortl) afterward he was referred to 
Trudeau Sanatorium 

On admission, there was noted evidence of weight 
loss and cyanosis of the lips, nose, ears, and fingers 
on moderate exertion Breath sounds w ere unpaired 
bilaterally A chest film showed findings unchanged 
from those of Dec 5, 1945 Hands and feet and 
gastro intestinal tract showed nothing unusual On 
fluoroscop} the heart appeared enlarged to the left 
Plamgrams (Fig 3, B) rexealed mediastinal node 
enlargement 

Laboratory findings were as follows red blood 
cells 7,050,000, hemoglobin 140 per cent (20 3 gm ), 
color index 0 91 , white cells 7,100 (polymorphonu- 
clears 58 per cent, lymphocytes 23 per cent, mono- 


cytes 15 5 per cent, eosinophils 3 per cent, basophils 

0 5 per cent) , volume mdex 0 84, saturation mdex 

1 03, hematocrit 62 per cent, sedimentation rate 
(Cutler method) 0 5 mm , total proteins 7 86 per 
cent, albumin 4 94 per cent, globulin 2 92 per cent, 
A/G ratio 1 68, non-protem nitrogen 33 7 mg , serum 
alkaline phosphatase 8 27 King- Armstrong units 
The urine was negative The sputum (smear and 
culture) was negative for ttibercle bacilli A posi- 
tive skin test was obtained with 1 mg O T Venti- 
latory tests showed over-breathing in response to 
exercise, with a polycythemia secondary to respira- 
tory disability The course in the sanatorium was 
uneventful, and the patient was discharged on April 
5, 1946, his condition and x-ray findings unchanged. 

Case 3 A white male, aged 36 years, was admit- 
ted June 25, 1946, with languor and cough. He 
commenced working in a fluorescent plant in 1942, 
examining fluorescent tubes Fluorescent powder m 
lacquer suspension reached the coating room, where 
he spent a small percentage of his time From early 
1944 to August 1945 his duties necessitated spending 
approximately twenty minutes daily in the powder 
room From August 1945 to December 1945 he 
opened fluorescent Christmas-tree lights, under air- 
pressure His present illness began with herpes 
zoster and weight loss in mid December 1945 Upon 
returning to work following a period of treatment at 
home, he began to notice gradually increasing 
dyspnea on exertion Productive cough, headaches, 
and fatigue developed in April 1946 Following a 
positive chest x-ray examination in June 1946, he 
was referred to Trudeau 

On examination, the patient appeared pale and 
chronically ill Physical findings were limited to fine 
inconstant r&les over the entire chest X-ray exam- 
ination on June 25, 1946 (Fig 4, A and B) showed 
pulmonary changes Hands, feet, and gastrointes- 
tinal tract were normal roentgenographically 
Plamgraphic studies (Fig 4, C) revealed definite 
hilar node enlargement 

Laboratory findings were as follows red blood 
cells 7,980,000, hemoglobin 123 per cent (17 83 gm ) , 
white blood cells 6,700 (polymorphonuclears 56 per 
cent, lymphocytes 30 per cent, monocytes 8 per cent, 
eosinophils 5 per cent, basophils 1 per cent) , volume 
index 0 81, saturation mdex 0 94, hematocrit 61 per 
cent, sedimentation rate 6 mm , total proteins 7 67 
per cent, albumin 5 28 per cent, globuhn 2 39 per 
cent, A/G ratio 2 2, non-protein nitrogen 44 8 
mg , blood sugar 88 7 mg , alkaline phosphatase 
10 26 King-Armstrong units The urine was nega- 
tive, as was the skin reaction to 10 mg O T Sputum 
(smear and culture) showed no tubercle bacilli 
Ventilator}' function tests revealed respiratory dis- 
ability as manifested by diminished vital capacity, 
severe emph}sema with high residual air, poor lung 
ventilation, and secondary polycythemia 

The clinical course was uneventful, and the patient 
was discharged on July 11, 1946, slightly improved 
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Fig 5 Case 4 A April 25, 1946 Difiuse coarse nodular infiltration throughout Fainth visible back- 
ground of fine stippling Right hilar nodes enlarged 
B Contact print of right hemithorax 

C Sept 5, 1946 Development of dense irregular shadow m left lung field 


Case 4 A white male, aged 33 tears a tool and 
method-planning man, was admitted on Mat 3, 
1946, complaining of a 30 pound weight loss and 
shortness of breath In September 1940 be began 
work as a coatcr of fluorescent tubes, from March 
1941 to mid April 1941 he worked with fluorescent 
lamp solution, after which he transferred to another 
concern, working on electric motors and as a tool and 
method planner His present illness first became 
obt ious m August 1945, with dv spnea, weight loss, 
slight productne cough, occasional headaches, and 
palpitation, he also noticed the development of 
papules on the dorsum of the hands On physical 
examination there was exidence of weight loss, 
cvanosis of lips, fingers, and hands, small bilateral 
palpable inguinal nodes, and dusk) purplish papules 
1 to 3 mm m diameter on the dorsum of both hands 
and fingers Fine rales were heard at both apices 
A chest film taken April 25, 1940 (Fig 5, A and B) 
rc\ ealcd lung changes Roentgenographic examina- 
tion of hands, feet, skull, and gastro-mtestmal tract 
was normal 

Laboratorx findings were as follows red blood 
cells 7,420,000, hemoglobin 13S per cent (20 01 gm ) , 
color index 0 93, white blood cells 6.S00 (polymor- 
pbonudears 4S per cent, lymphocytes 30 per cent, 
monocvtes IS per cent eosinophils 3 5 per cent, 
basophils 0 5 per cent) volume index 0 94, satu- 
ration index 0 93 , hematocrit 6b 5, ^lmentation 
rate (Cutler method) 1 mm total proteins 6 GS per 
cent, albumin 4 43 per cent globulin 2 25 per cent, 
A/G ratio 1 9, non protein nitrogen 33 1 mg , 
cerum calcium 10 2 mg serum phosphorus (inor- 
ganic) 3 7 mg , alkaline phosphatase 22 3S and 21 S 
King- Armstrong units The unne was negatixe 
An electrocardiogram wa- normal The sputum 


(smear and cultures) was negative for tubercle 
bacilli The skin was negative to 10 mg OT 
Biopsv of skin papules (Dr L U Gardner) showed 
sarcoid with hyaline necrosis Ventilatory tests 
revealed ov er-breathmg m response to exerase, a 
sbghtlv elev ated residual air, abnormal lung mixing, 
and ev tdence of mild emphv sema 

The patient was discharged Mav 29, 1946, his 
condition and x-ra) findings unchanged. Follow- 
up rev ealed that he recent!) had an acute exacerba- 
tion, from which he recov ered A film taken Sept 
5, 1946, showed change (Fig 5, C) 

ROENTGEN DIFFERENTIAL DIAGNOSIS 

When, in the roentgenogram, one sees 
disseminated fine and coarse infiltration of 
the lung parenchyma, one must of neces- 
sity consider all disease processes which 
are capable of producing such a picture 
This is particularly imperative in the 
presence of pulmonary changes such as 
we have described, the etiology of which, 
though suspected, is still in the realm of 
conjecture and experimentation 

No disease is as yet identified which can 
exactly duplicate the bilateral diffuse 
stippling or “sandpaper” pattern charac- 
teristic of the early stage of chronic bend- 
hum disease as we have seen it Never- 
theless, a few produce lesions which are so 
nearly identical that they deserve mention 
Confusion arises more frequently with 
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Fig 6 A Film of an iron-ore miner showing bilateral nodulation of uncomplicated second degree silicosis, 
with complete obliteration of lung markings and basal emphysema No symptoms 

B Female, aged 27 years, employed m a fluorescent lamp factory from July 1940 to April 1943 Symptoms 
consisted of dyspnea, weight loss, dizziness, and headaches Film (June 22, 1943) shows bilateral uniform nodula- 
tion with obliteration of vascular markings Right hilar enlargement 


those diseases which give nse to the larger 
discrete nodular infiltration 

Pneumoconiosis The roentgen differ- 
entiation from the majority of the specific 
pneumoconioses is dependent entirely upon 
the occupational history In uncompli- 
cated silicosis (Fig 6, A) the x-ray findings 
may be quite indistinguishable from the 
nodular infiltration of beryllium granu- 
lomatosis (Fig 6, B) The nodules in the 
latter are somewhat coarser and softer, 
they may regress but rarely completely 
disappear There is no resolution or 
roentgen improvement m silicosis Of 
interest clinically to the roentgenologist 
is the fact that for a comparable degree of 
pulmonary change, respiratory disability 
is absent in simple silicosis, whereas it may 
be most pronounced m beryllium disease 
Perhaps the specific p v neumocomosis 
which most closely approximates the roent- 
gen picture of the early stage of delayed 
chemical pneumonitis is that found in 
workers exposed to tremolite talc powder 
Siegal, Smith and Greenburg (20) reported 
such a group, m whom they found a pul- 
monary fibrosis demonstrable as a fine, 


diffuse, and in some cases distinctly granu- 
lar, infiltration Also included were a few 
with nodulation which might be confused 
with silicosis Porro, Patton, and Hobbs 
(17) described the development of con- 
fluent shadows as evidence of advance- 
ment of the disease in another group of 
workers similarly exposed 

In chrome “welders’ disease,” Enzer 
and Sander (6) have shown that general- 
ized, discrete, soft, round shadows may 
occur throughout the lungs from exposure 
to fumes containing over 90 per cent iron 
oxide (Fe°O s ) These changes, accordmg 
to Sander (19), may persist for many years 
even after exposure is eliminated 

Dunner, Hermon, and Bagnall (5) de- 
scribed shadows m the lungs of radiator 
and boiler finishers, due to inhalation of 
dust containing carbon, iron, and sihea 
In the early stage, there is reticulation of 
the fine parenchymal architecture, this 
progresses to a bilateral, symmetrical fine 
mottling, especially marked in the middle 
and lower thirds Occasionally larger 
opaque patches are seen, the result of 
confluence 
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Fig 7 Asbestos worker, aged 62 years exposed 22 
years Film shoe s ‘ground glass’ appearance of 
loner hah cs of the lung fields, with obliteration of 
vascular markings Heart is enlarged 

The picture of asbestosis is seldom con- 
fused, since m the early stages the findings 
are minimal and hardly detectable In 
well advanced asbestosis (Gardner, 8, 
Shull, 21), the lower halves of the lung 
fields are obscured by a uniformly fine 
granular shadow, having a “ground-glass” 
appearance (Fig 7) Radiating outward 
from the heart border are heavy linear 
strands, giving rise to the “porcupine 
heart” effect If roentgen differentiation 
is not possible, the exposure history sug- 
gests the correct diagnosis 

Bocck’s Sarcoid Boeck’s sarcoid may 
frequently appear as a diffusely dissemi- 
nated nodular involvement of the lungs 
Reisner (IS) has seen this form m 
one-third of his cases When the dis- 
tribution of the sarcoid lesions is bilateral 
and symmetrical, and there is confluence 
together with h mph-node enlargement, 
differentiation i^ quite difficult Both 
diseases may evidence chromcity, but the 
likelihood of complete regression is greater 
m Boeck’s sarcoid Differentiation may 
then rest solely on the occupational history 


and clinical findings Sarcoidosis is a 
systemic disease, consequently peripheral 
node, skin, or bone involvement may be 
expected However, too much signifi- 
cance should not be placed on the absence 
of bone lesions, since King (14) has seen 
cystic changes in only 10 per cent of 
Boeck’s sarcoid, productive changes may 
be present in an additional 10 per cent 

Chemical Pneumomhs As the result of 
inhalation of fumes, there may appear a 
widespread pneumonitis, which has a 
diffuse nodular character With prompt 
elimination of the offending vapor, these 
shadows quickly regress The beryllium 
poisoning cases of Gelman (9) and Van 
Ordstrand et al (22) were of this type 
Carmel and Berkan (2) observed a similar 
picture after exposure to nitnc fumes, 
with rapid regression No doubt, in- 
halation of other chemical fumes similarly 
affects the lungs In the acute poisoning 
cases the lungs will show a generalized 
haziness, but differentiation from the 
delayed form of chemical pneumonitis is 
possible only on serial roentgen studies 

Tuberculosis In miliary tuberculosis, 
the nodules are numerous, discrete and 
widespread, but never is there a granular 
background (Fig 8, A) These miliary 
shadows are indistinguishable from the 
small nodular type of infiltration seen m 
the beryllium cases (Fig 8, B) If the 
patient is acutely ill, or tubercle bacilli 
are isolated from the sputum, or a cavity 
is seen m the roentgenogram, the diagnosis 
is tuberculosis 

Tuberculosilicosis It is conceivable that 
tuberculosilicosis (Fig 9) may be con- 
fused with the beryllium cases which show 
large confluent shadows (Fig 2, B) In 
the former, the borders of the conglomer- 
ate shadows are well circumscribed and do 
not extend to the periphery of the lung, 
with active infection, the density of the 
shadows becomes patchy 

Broiichomycoses Fungus infection is al- 
ways suspected when the pulmonary pat- 
tern is non-specific and when no definitive 
diagnosis can be made clinically, but 
proof is not easily forthcoming Moral- 


Fig 8 A Miliary tuberculosis Film shows fine discrete uniform bilateral nodulation Active tuberculous 
lesion in right lower half 

B Male, aged 31 years, with two years’ exposure in fluorescent lamp factory with total length of service of 9 
years Film reveals very small nodular or granular infiltration, which is bilateral and diffuse Peritruncal shad- 
ows obliterated Definite hilar enlargement 


lasts (Carter, 3) may show extensive 
linear shadows radiating out from the 
lung roots, or miliary foci which tend to be 
large and discrete The second stage of 
aspergillosis (Fawatt, 7) may reveal a 
widely distributed mottling, most pro- 
nounced in the lower two-thirds of the 
lung fields This mottling is not sharply 
defined and has a “snow-flake” appear- 
ance Carter (3) states that the pul- 
monary manifestations of coccidioidal gran- 
uloma may be varied Twenty per cent 
of his cases showed “mottling” throughout, 
others, sharply circumscribed discrete mili- 
ary shadows, and some, scattered coarse 
nodular or hazy foci Hilar involvement 
was quite pronounced and often extensive 
Differentiation of this group may not be 
possible roentgenologically, and may be 
dependent wholly upon the absence of a his- 
tory of exposure to beryllium compounds 
Sensitivity tests with the fungus isolated 
from the patient, together with favorable 
therapeutic response to iodides, will exclude 
beryllium poisomng 

Cardiovascular Disease The pulmonary 
changes arising from cardiovascular dis- 



Fig 9 Tuberculosilicosis Film shows conglomer- 
ate fibrosis of upper thud bilaterally and patchy den- 
sity in lower two thuds bilaterally Nodulation barely 
visible at bases, which are emphysematous 


orders are less hkely to cause confusion 
because of the clear-cut cluneal picture 
These changes are characterized by linear 
exaggeration of the vascular markings. 
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occasionally visualized as a bilateral diffuse 
symmetrical pseudo-nodulation, limited to 
the mid and peripheral zones When 
vascular fibrosis is present, the lesions are 
irreversible, m its absence, there is pro- 
gression or regression, depending upon 
treatment and upon the seventy of the 
disease In mitral stenosis (Hurst, Bassin, 
and Levine, 12) and m coronary artery 
disease with congestion, fluffy densities 
are present which may subsequently dis- 
appear, more often there is linear and 
dense mottling, which may be permanent 
A mitral configuration and enlarged heart 
serve as clues to the correct diagnosis 
Rarely scleroderma heart disease (Weiss, 
Stead, Warren, and Bailey, 24) may ex- 
hibit a diffuse mottling or granularity 
throughout, sparing the apices A tri- 
angular enlarged heart shadow, the clinical 
history, and skin changes should exclude 
lesions due to beryllium compounds 

Miliary Carcinosis Metastatic carci- 
noma (Culver, 4) or lymphangutic exten- 
sion of a primary pulmonary lesion may be 
apparent as diffuse infiltration of irregular 
density and asymmetrical distribution 
The individual nodules, which are very 
poorly demarcated and vary from 1 to 
over 10 mm in diameter, always progress 
and have a tendency to conglomeration 

Erythema Nodosum Kerley (13) has de- 
scribed two types of pulmonary change in 
erythema nodosum (1) round foci, which 
are larger and denser but less numerous 
than those of miliary tuberculosis , portions 
of the lung fields may be involved, without 
coalescence but with focal areas of atelec- 
tasis, (2) coarse reticular stnations radiat- 
ing out from the hila and diminishing in 
size toward the periphery If pulmonary 
involvement is not uniform or intense, 
berylhum pneumonitis may be excluded 

SUMMARY 

1 A brief summary of the 4 clmcial 
data accompanying the chest films of 32 
patients who were exposed to dust of 
berylhum compounds and m whom de- 
layed pulmonary changes developed is 
presented The pathological changes in 


several autopsied cases are briefly de- 
scribed Four patients were thoroughly 
investigated and their histones are pre- 
sented 

2 The roentgen findings are limited to 
the lungs and are charactenzed by (1) a 
bilateral, uniformly widespread, diffusely 
granular and/or (2) nodular infiltration 
No definite disease entity is known which 
can produce the fine disseminated granular 
type of infiltration observed m these cases 
In both types, but more so in the granular, 
there may develop coalescent or confluent 
shadows 

3 An adequate period of observation 
has not elapsed to warrant any valid corre- 
lation between the clinical course of the 
disease and the magnitude of the pul- 
monary changes, nor is the final result 
known in those patients with clinical 
remission but persistent lung lesions 
Prognosis should be guarded in patients 
with the granular type of nodulation, 
especially when confluent shadows are 
superimposed It is also emphasized that 
roentgen pulmonary changes may exist 
without significant or any symptomatology 

4 Roentgen differential diagnosis is 
discussed Many of the patients were at 
first suspected of having Boeck’s sarcoid, 
m view of the roentgen and histological 
findings A diagnosis of silicosis was al- 
most as frequently entertained It is 
possible that we are dealing with a serious 
type of pneumoconiosis not heretofore 
described The differential diagnosis of 
other pulmonary diseases is also con- 
sidered 
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SU MARIO 

Caracterfshcas Radioldgicas de las Neumopatlas en los Obreros Expuestos a los Compuestos 

del Benlio 


Este sumano compendia los datos 
climcos que acompaiiaban las pellculas 
tordcicas de 32 enfermos expuestos al 
polvo de los compuestos del benlio y en 
quienes se presentaron alteraciones pul- 
monares tardias Los smtomas m&s fre- 
cuentes fueron tos, disnea y perdida de 
peso, en tanto que el hallazgo m&s notable 
de laboratono consisti6 en policiterma 
Describense suemtamente las alteraciones 
patoldgicas observadas en vanas autopsias, 
siendo la caracterlstica predommante en 
todas una reaccidn granulomatosa que 
mfiltraba u obliteraba completamente el 
tejido mtersticial 

Los hallazgos roentgenoldgicos limitanse 
a los pulmones, caractenzandose por m- 
filtracidn (1) bilateral, granular, difusa, 
distnbulda por igual y/o (2) nodular 
No hay entidad pato!6gica bien defimda 


conocida que pueda produeir la fina 
mfiltracion granular disemmada observada 
en estos casos En ambas formas, pero 
m&s en la granular, puede haber sombras 
coalescentes o confluentes En algunos 
casos, las pellculas senadas han revelado 
agravacidn de las lesiones pulmonares y 
en otros, estabilidad sorprendente durante 
dos o tres anos Rara vez desaparece 
completamente la infiltraei6n pulmonar, 
siendo mfis frecuente un despejo pro- 
nunciado con persistence de nodulacidn 
delicadisima 

No ha transcumdo aun suficiente tiempo 
para justificar una correlacibn vfilida entre 
la evolucidn clhnca y la magmtud de las 
alteraciones pulmonares, y tampoco se 
conoce el resultado final en los enfermos 
con remisiones clhncas pero con per- 
sistentes lesiones pulmonares El pro- 
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The Adult Silent Chest 1 

GEORGE M LANDAU, M D , and HILDEGARDE A SCHORSCH, M D 

Chicago, 111 


I t has taken twenty-seven years to make 
the medical profession routine-chest- 
pyarm nation or survey conscious After 
World War I, a program was proposed 
which included a chest film for every hos- 
pital admission The fate of that sugges- 
tion is well known Today, with the 
impetus received from the experience of the 
Army and Navy, plus the promotion by 
industry of chest roentgenography of all 
possible or present employees, the entire 
profession — not alone the radiologist — has 
been alerted to the value of such routine 
studies 

At the present time, in industry, appli- 
cants for employment are screened to 
exclude those who might prove poor risks 
to the company The information gamed 
is not to the benefit of the individual unless 
he is urged to diagnostic follow-up with 
competent treatment Likewise numerous 
instances of disease discovered m the draf- 
tee remain unappreciated by the victim 
Too often both the applicant for a job and 
the draftee are rejected without any knowl- 
edge of the reason and left to seek medical 
care “on their own” In this way a large 
amount of valuable information is lost to 
the individual and to the community 
From the pubhc health aspect this is a dis- 
tract loss From the point of view of the 
individual two probabilities ensue either 
a definite pathological condition remains 
unidentified and untreated or a benign and 
insignificant finding becomes the basis of a 
psychosomatic case 

It seems proper to differentiate between 
routine films and mass surveys Routine, 
as defined by Webster, is a detailed method 
of procedure regularly followed, a pre- 
scribed course of action A survey is a 
general comprehensive view Routine 
covers the run-of-the-mine patient Sur- 


veys are more selective, giving mass infor- 
mation on definite groups, localities, or 
conditions Routme films of patients ad- 
mitted to hospitals, clinics, or doctors’ 
offices show a higher statistical incidence of 
disease than mass surveys, for the obvious 
reason that some symptom, though not 
necessarily referable to the chest, has 
caused the individual to seek medical care 

A chest film should become as much a 
part of the laboratory examination of every 
patient admitted to a hospital, dime, and 
doctor’s office, as the urinalysis, blood 
count, and blood Kahn test These three 
procedures, which became routme after 
World War I, have many tunes uncovered 
obscure etiology and been the due to a bril- 
liant diagnosis Similarly does x-ray un- 
cover the unsuspected chest lesion and 
frequently give the lead to the correct 
diagnosis From 8 to 22 per cent of all 
general hospital or chmc patients show 
chest disease on routme admission films 
This percentage of positive findings is 
higher than with any of the other routine 
accepted procedures 

We do not wish to imply that laboratory 
procedures take precedence over history 
and physical examination The two 
latter indicate the tentative or wor kin g 
diagnosis, to be confirmed by laboratory 
studies, which frequently must be repeated 
to make the diagnosis or to indicate thera- 
peutic response or follow the course of the 
disease 

Overholt and Wilson (1) stress the fact 
that surveys “discover but do not diagnose 
disease ” They decry the danger of wait- 
ing for tune to establish the seriousness of 
the lesion Too often when an unsus- 
pected mtrathoracic lesion is discovered, 
extensive search — i e , roentgenographic 
study m different positions and with special 


1 From the Department of Roentgenology Cook County- Hospital, Chicago, 111 Presented at the Thirtv- 
second Annual Meeting of the Radiological Society of North America, Dec 1-6,1946 J 
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technics — is not resorted to m an effort to 
estabhsh a definite diagnosis Time, an 
ally m many conditions, is more frequently 
a traitor in disease of the chest There 
are, for instance, apical lesions which re- 
semble pneumonia, atelectasis, or pulmo- 
nary tuberculosis in which a differential 
diagnosis cannot be established -without 
progress films There are pleural densities 
and pleural effusions which in themselves 
do not identify disease and which require 
the use of the Potter-Bucky diaphragm, 
instillation of lipiodol, and planigraphy to 
uncover the lesion All or part of these 
procedures, together with a complete his- 
tory and physical findings, are necessary 
for a diagnosis With modem methods for 
radiographic examination of the chest, 
with which we are all familiar, augmented 
by examination of sputa and gastric wash- 
ings for the detection of tubercle bacilli, 
bronchoscopy, and exploratory thoracot- 
omy, which is now considered on a par 
with abdominal exploration, early diagno- 
sis can be made of a suspicious or non- 
charactenstic lesion of the chest, and proper 
treatment can be instituted 
Wangensteen has given four cardinal 
points setting forth what the clinician de- 
sires from an x-ray examination (a) infor- 
mation to confirm the diagnosis tentatively 
made on the basis of history and physical 
examination, (b) information to exclude 
certain diagnostic possibilities , ( c ) infor- 
mation which may lead to a diagnosis not 
previously thought of, ( d ) information as 
to the details of the pathologic anatomy 
present Attention to these cardinal points 
should lead to better co-operation between 
the clinician and radiologist Indeed, if 
radiologists would not only enlist in a 
campaign for routine chest x-rays but 
would join in the effort to exhaust then 
diagnostic possibilities m evaluation of the 
lesion, we would have more cases amenable 
to treatment mstead of being faced so often 
by the terminal picture 
The program proposed by the American 
Hospital Association, the United States 
Public Health Service, and the National 
Tuberculosis Association is directed to- 


ward the uncovering of tuberculous lesions 
There are sufficient statistical data from 
mass surveys to show that pulmonary 
tuberculosis is outnumbered by other mtra- 
thoracic conditions Hodges (2) has cor- 
rectly stated that the detection of early 
lesions of pulmonary tuberculosis is not 
the sole purpose of routme chest examina- 
tion, but also the discovery of unsuspected 
chest lesions of larger magnitude, namely 
bronchogenic carcinoma and mediastinal 
tumors Gould (3), m his analysis of 
442,252 chest films, found non-tuberculous 
chest disease mil per cent — lesions of 
cardiovascular origin 0 602 per cent, bron- 
chogenic carcinoma 0 002 per cent, and 
mediastinal masses 0 012 per cent Over- 
holt and Wilson place the annual death 
toll from bronchogenic carcinoma in the 
United States at well over 15,000 and pres- 
ent statistical evidence that carcinoma of 
the lung represents over 10 per cent of all 
cases coming to autopsy, a finding con- 
firmed by Jaffd (4) and Koletsky (5) 
Bloch and Tucker (6) call attention to the 
high incidence of mediastinal tumors, 
which are for the most part asymptomatic 
Every hospital and clinic, regardless of 
size, is m a sense a teaching institution 
Besides the value to the patient and the 
community, the teaching value of routme 
chest examination should be stressed, and 
the importance of the history and physical 
findings to the radiologist who is to inter- 
pret the film should be pomted out to the 
intern and resident The student doctor 
must be warned against substituting x-ray 
for physical examination, rather he must 
develop his diagnostic ability by correlat- 
ing physical and x-ray findings 

Our small senes of un selected cases dis- 
covered dunng routine banum studies and 
chest roentgenography at Cook County 
Hospital bears out the extensiveness of 
asymptomatic chest lesions Except for 
one unusual and interesting case (Case 2), 
which presented many differential diagnos- 
tic possibilities and went on to a spontane- 
ous cure, we are presenting the clinical, 
radiological and pathological findings in a 
few representative cases 
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Case 1 R B , a 50-year-old white female, 
was admitted to Cook County Hospital on Nov 
3, 1943, with a history of sudden onset of severe 
pain m the left shoulder which radiated to the 
precordium The patient was m shock A 
diagnosis of acute coronary thrombosis was 
made, with pleural effusion to be considered 
X-ray examination confirmed the suspicion of 
effusion Serial thoracenteses over a period of 
two and one-half weeks yielded fluid which pro- 
gressed from grossly hemorrhagic to clear No 
tumor cells were demonstrable, and cultures were 
negative Serial chest films failed to reveal the 
underlying lesion until three weeks after the onset, 
when much of the fluid was absorbed, and then 
only with the aid of Bucky technic There ap- 
peared to be a circumscribed density m the left 
base, the internal border was obhterated by the 
cardiac shadow, the base by the diaphragm, the 
external border by fluid m the costophremc angle 
On lateral projection the tumor was clearly de- 
fined It was about the size of a small grape- 
fruit, regular m contour, and posterior in position 
The lung fields were essentially negative En- 
capsulated fluid and tumor of the lung were con- 
sidered Thoracentesis in this area yielded no 
fluid This absence of fluid, the firmness of the 
mass as encountered by the needle, and the lack 
of invasion of the lung led to the diagnosis of 
undifferentiated benign tumor of the lung 

On Feb 18, 1944, three and one-half months 
after the onset of symptoms, an exploratory 
thoracotomy was done and a large extrapulmo- 
nary, well encapsulated mass located over the 
upper portion of the left lower pulmonary lobe 
on its posterior aspect was removed The tumor 
was firm m consistence and yellow-gray m color 
The pathological diagnosis was benign xantho- 
fibroma 

Postoperative x-ray and serial chest studies 
every six months to date reveal a shght fibrosis 
m the left base, moderate thickening of the inter- 
lobar pleura, and pleural diaphragmatic adhe- 
sions, findings residual from the surgery The 
patient is in good health at this time, three years 
after the onset of her illness 

Case 2 C R , a 53-year-old white male, was 
admitted to the Cook County Hospital on April 
19, 1946, complaining of a cold of two weeks’ dura- 
tion There were no symptoms referable to the 
chest The temperature was 101 6° The clini- 
cal impression was a nght lower lobar pneumonia 
Blood studies revealed hemoglobin 116 per 
cent, red blood corpuscles 5,960,000, white 
blood corpuscles 12,450, with 86 per cent poly- 
morphonuclear leukocytes and 56 per cent imma- 
ture forms No sputum examinations were 
made A chest film on April 23, 1946, four days 
after admission, revealed collapse of the base 
of the right lung, elevation of the right diaphragm 
to the eighth nb posteriorly, suggestive evidence 


of compression atelectasis at the dome and m the 
nght costophremc angle, panetal pleural thick- 
ening, and cardiac displacement to the left There 
was no evidence of fluid The nght apex and 
upper lobe and the entire left lung appeared nega- 
tive The left diaphragm was normal There 
was no evidence of free air under it The follow- 
ing pathologic possibilities m the order of their 
importance were considered symptomless even- 
tration of the diaphragm, subdiaphragmatic 
abscess with massive gas collection, rupture of a 
hollow viscus, ruptured cyst of the lung with 
bronchial communications 

Re-examination of the chest, Apnl 26, 1946, 
revealed increased parietal pleural thickemng, and 
a lateral projection showed a tnangular area of 
atelectasis m the paravertebral border There 
was a small amount of free fluid present, demon- 
strable on both film and fluoroscopic examina- 
tion A gastro intestinal study on the same day 
ruled out demonstrable evidence of a duodenal 
ulcer or bowel m the subdiaphragmatic area 
The diagnosis of subdiaphragmatic abscess was 
established two weeks after the discovery of the 
sdent chest lesion Subsequent hpiodol studies 
showed no communication between the chest 
and the abdomen The only history that could 
be obtained from this co-operative patient con- 
cerned surgery for a hernia twenty-five years pre- 
viously 

On penicillin and sulfadiazine treatment, the 
temperature promptly subsided and, except for 
the first few days, the patient was ambulatory 
during his six weeks m the hospital Empirically 
a course of therapy for amebic abscess was given 
On May 5, two weeks after admission and after 
the therapy for amebic abscess, a watery diarrhea 
appeared, subsiding m a few days Stool ex- 
aminations were negative Other than this, the 
patient remained asymptomatic Having re- 
fused surgical drainage, he was discharged May 
29, 1946, with the subdiaphragmatic abscess still 
present Follow-up films on August 4, 1946, 
five weeks after discharge and eleven weeks after 
the initial x-ray examination, revealed complete 
resolution of the abscess 

Case 3 J J , a 45-year-old white male, was 
admitted to the Cook County Hospital on Apnl 
19, 1946, complaining of pam in the left knee 
and hip since the previous November, brought on 
by weight-bearing Two months previously he 
had what he descnbed as a “cold,” associated 
with a moderate non-productive cough and sensa- 
tions of chilliness and fever The patient was 
treated by a private physician and recovered in 
one week- Except for this episode, there were 
no further symptoms referable to the chest 

Physical examination revealed a well developed, 
poorly nounshed, chronically ill white male 
Temperature was 100 8° Dullness and absence 
of breath sounds were noted at the nght lung 
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base posteriorly Repeated blood studies show ed 
April 29, 1946, hemoglobin 50 per cent, red blood 
corpuscles 3,080,000, white blood corpuscles 
19,500, with S6 polymorphonuclear leukocytes, 
May 1, 1946, hemoglobin 45 per cent, red blood 
corpuscles 2,680,000, white blood corpuscles 
6,300, April 27, 1946, non-protein nitrogen 
95 mg per cent, with creatinine 4, May 7, 1946, 
non-protein nitrogen 57 mg per cent, with crea- 
tinine 1 6, May 31, 1946, non-protein nitrogen 
32 mg per cent 

Admission chest examination revealed a ground- 
glass density in the nght base emanating from 
the parabronchial border, leaving the periphery 
and a semblance of the costophrenic angle clear 
The density was sharply demarcated, its opacity 
increased as it approached the diaphragm, which 
was entirely obscured by it Some lung mark- 
ings could be discerned through the ground-glass 
density There was moderate thickening of the 
nght middle lobe interlobar fissure Lateral 
projection revealed a high postenor peaked fixa- 
tion of the diaphragm, confirmed by fluoroscopic 
examination, and localized the lesion m the pos- 
tenor portion of the base The remaining lung 
fields appeared negative The heart appeared 
normal Impression Unresolved lobar pneu- 
monia 

Eleven days following admission, anteropos- 
tenor and lateral films revealed clearing in the 
nght base, small bronchiectatic dilatations, and 
persistent high nght diaphragm fixation Im- 
pression Resolving nght lobar pneumonia 

On May 6 and 10, anteropostenor and lateral 
views suggested some increased cloudiness m 
the nght base with a central area of increased 
density The diaphragm on lateral new pre- 
sented a more concave appearance, and the ques- 
tion arose as to whether there was a supenm- 
posed partial atelectasis Impression Possible 
reactivation of the pneumonic process with par- 
tial atelectasis 

On May 17, increased density was demonstrable 
in the nght base, with three distinct small, circu- 
lar cavity-hke formations suggestive of multiple 
lung abscesses Because of the persistent pain 
in the left hip and a now palpable mass over the 
region of the left ilium, a scout film of the ab- 
domen was made to include the pelns This 
revealed a large destructive process m the left 
ilium with invasion of the wing of the left sacrum 
and the ischium These findings gave nse to the 
question of primary or metastatic carcinoma 
Was the infiltration m the lung associated with 
this lesion or was it entirely independent of iV 
We were misled by the clearing m the right base, 
in fact, a film of June 5, 1946, as compared with 
that of May 17, revealed clearing m spite of the 
evidence of a large cavity m the base which con- 
tained a fluid level An abscess of the lung was 
definitely established 


On July 23, the chest reiealed a well walled off 
abscessed cavity m the nght base, posterior, with 
fluid level The left ilium showed no additional 
bone destruction On July 31, 1946, right de 
cubitus, Bucky anteropostenor, and nght lateral 
projections revealed the abscessed cavity in the 
right base, postenor, with fluid level changes 
On Aug S, hpiodol was instilled in the nght lower 
lobe bronchus, revealing an obstruction and lr 
regularity in the mam postenor bronchus leading 
to but not into the postenor lung abscess Im 
presston Pnmary bronchogenic carcinoma of 
the nght lung with abscess cavity, metastases 
to the left sacrum, ilium, and ischium 

A moderate non-productive cough developed 
during the patient’s stay in the hospital Severe 
pain continued in the left hip, controlled only by 
narcotics A mass, the size of an orange, hard 
and tender, became palpable over the left ilium 
The course was progressively downhill and 
death occurred four and one-half months after 
admission The postmortem findings were 
bronchogenic squamous-cell carcinoma of the 
right lower lobe with metastases in both kidneys, 
both ureters, the penaortic lymph nodes, and peri- 
cardium, abscess and bronchiectasis in the nght 
lower lobe and chronic pneumonia of the nght 
middle and upper lobes, chronic adhesive pleuntis 
of the nght lung, chrome tracheobronchitis, 
moderate bilateral hydronephrosis and hydro- 
ureter, brown atrophy of the heart and liver and 
marked artenosclerosis of the coronary artenes, 
metastases in sacrum, ilium, and ischium 

Case 4 C A , a 26-year-old colored female, was 
admitted to the Cook County Hospital on Aug 
31, 1945, because of swelling in the neck, occa- 
sional gagging, and pain m the neck of ten 
months’ duration There was no weight loss 
nor any sign of toxicity Physical examination 
revealed a mass m the region of the thyroid 
Blood studies showed hemoglobin 69 per cent, 
red blood corpuscles 3,660,000, white blood 
corpuscles 5,200 The basal metabolic rate 
ranged from plus 8 to minus 6 The clinical 
impression was a cystic thyroid A thyroidec- 
tomy was performed on Sept 15, 1945, and a 
large right-sided cystic friable thyroid was easily 
extracted The pathological report follows 

The tumor weighs 22 gm The surface is nodu- 
lar and the specimen contains an area of degenera- 
tion which is soft, pinkish gray, and hemorrhagic, 
containing areas of calcification Microscopic 
section shows large acini filled with thick cuboid 
and flat epithelium This node is surrounded by 
a thick fibrous capsule Outside this capsule is 
a small nodule, partly solid, partly small alveoli 
lined with low cuboidal epithelium Diagnosis 
Colloid nodose goiter and fetal adenoma 

On June 7, 1946, about nine months after 
surgery, the patient was readmitted because of 
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recurrence of the tumor She was otherwise 
asymptomatic On June 14, 1946, surgery was 
performed and the tumor was removed The 
pathological report was as follows 

The mass is soft, lobulated, light gray, and 
mottled by areas of purplish red On sectioning 
of the lobe of thyroid tissue there are single nodes 
up to 2 cm m diameter, light gray and moder- 
ately rich in colloid Microscopic section of the 
thyroid revealed one lobe to be composed of a 
nodose micro-macro-folhcular goiter, the other 
lobe transformed into an adenocarcinoma with 
invasion of the capsule Diagnosis Adeno- 
carcinoma of the thyroid gland 

X-ray examination of the chest on June 18, 
1946, showed bilateral nodular discrete meta- 
static lesions of varying size and density in 
the bases The apices and the upper lobes 
failed to reveal the slightest suspicion of inva- 
sion The lung markings appeared normal 
There was no evidence of enlarged hilar lymph 
nodes The bony thoracic cage appeared nega- 
tive for metastatic invasion Impression Nodu- 
lar metastases compatible with adenocarcinoma 
of the thyroid 

Case 5 M R , a colored female 46 years of 
age, was admitted to the Cook County Hospital 
April 9, 1946, with a history of metrorrhagia and 
menorrhagia Physical examination revealed 
wheezes throughout the chest and a few basal 
r&les There were no cardiac findings A large 
firm nodular mass was palpable in the lower ab- 
domen Blood studies revealed hemoglobin 73 
per cent, red blood corpuscles 4,880,000, white 
blood cells 5,400 The differential count was 
normal Repeated sputum examinations were 
negative for tubercle bacilli A diagnosis of 
fibromyomata was made and surgery was ad- 
vised 

A film of the chest prior to the proposed opera- 
tion, April 16, 1946, revealed the following find- 
ings coarse fibrotic infiltration in the right 
middle lobe and base with a coarse band-like 
fibrosis extending into the right upper lobe , minute 
compensatory bronchiectatic dilatations in the 
fibrotic area, right hilar fibrosis, m the left lung 
similar fibrotic infiltration to a lesser degree 
emanating from the hilus in the central zone with 
extension into the base and a large parabronchial 
lymph node in the central zone The cardiac- 
thoracic ratio, as far as could be determined 
through the density , appeared normal The 
findings were those of an unresolved pneumonia, 
probably atypical, with compensatory bron- 
chiectasis Bilateral cervical nbs were present 
Re-exammation of the chest, April 29, 1946, re- 
vealed some apparent decreased fine infiltration 
in the right middle lobe and base, with no ap 
prcciable change m the left base 

The patient refused surgery and left the hos- 


pital April 30, 1946 At the request of the x-ray' 
department, she returned on May 17, 1946, for 
a follow-up film At this time she complained 
of severe dyspnea of five days’ duration X-ray 
examination showed a mottled infiltrative process 
m both lungs, more especially' the left, emanating 
from the hill, spreading toward the periphery', in- 
vading the right middle lobe and base and the 
left base The coarse fibrotic strand in the right 
upper lobe was unchanged There were coarse 
infiltrative strands radiating from the left hilus 
into the left upper lobe Through the infiltra- 
tion, nodular-hke areas of increased density were 
seen, suggestive of a coalescence of the coarse in- 
filtrative process not unlike a bronchopneumonia 
engrafted on an apparent reactivation and bi- 
lateral dissemination of an atypical pneumonia 
The cardiac shadow was too indefinite to be 
evaluated through the density Despite these 
findings, the patient refused to remain in the hos- 
pital She returned two weeks later, on May 30, 
1946, complaining of increasing dyspnea and pre- 
cordial pam and expired m a few hours 

The postmortem findings were Cor pul- 
monale, slight fibroplastic deformity of the 
mitral valve, syphilitic mesartentis and marked 
aneurysmal dilatation of the pulmonary artery, 
chronic pneumoma with bronchiectasis m the 
right lower lobe, pleural adhesions over the entire 
right lung, acute bronchopneumonia, hepar 
lobatum syphiliticum, chronic perisplenitis, 
chrome congestion of the liver, spleen, intestinal 
tract, and kidney, multiple fibromyomas of the 
uterus, chronic bdateral adnexitis, bleeding 
duodenal ulcer with severe terminal hemorrhage 

SUMMARY AND CONCLUSIONS 

This discussion on the “adult silent 
chest’’ will we hope add further impetus to 
the furthering of a routine chest examina- 
tion for every patient admitted to a 
hospital, dime, or doctor’s office Survey 
statistics have proved that the method of 
choice is radiography 

The case reports presented are m them- 
selves sufficiently revealing to stress the 
necessity of early diagnosis and treatment 
of intrathoracic lesions, particularly those 
which threaten the patient’s life 

A program of this kind is valuable to the 
patient, the community, the student doc- 
tor, and the profession of medicine 

Department of Radiology 
Cook County Hospital 
Chicago, 111 
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DISCUSSION 

Fred J Hodges, M D (Ann Arbor, Mich ) 
It is a great pleasure to lie ashed to discuss this 
paper As I listened to the presentation, I re- 
called that when the routine filming of the chests 
of all patients registering at our hospital was ad- 
vocated some nine years ago, there was consider- 
able reluctance among roentgenologists to accept 
the plan as a sound and practicable move Since 
that time, mass radiography has firmly estab 
hslicd itself as a thoroughly worth while pro 
ccdure 

In 1984, at our hospital, we made a test of the 
utility of routine x ray surveying of all patients’ 
chests during fourteen consecutive working days 
The exposures were non stereoscopic and were 
made on 14 X 17 inch transparent film These 
examinations of entering clime and hospital pa- 
tients were made without cost to the individuals 
Wc developed the films, put them away for three 
months, at the end of which time wc examined 
them and then, by devious methods, looked back 
into the hospital records of the patients to sec 


whether or not the examination might have been 
helpful m the matter of diagnosis 

We learned, in time, that as a group wc had 
made a gross error of omission once e\en dav 
during that fourteen-day period Wc felt, and I 
think logically , that wc could not afford an error 
of that extent if it could be av aided 
Since that time, aided by the \\ K Kellogg 
Foundation, wc have employed photofluoro- 
graplnc methods, beginning in 1941, and have 
completed a five) ear period during which we 
have attempted to get ever) body who comes to 
our hospital or our clinic to stand in front of a 
fluoroscopic screen long enough to have a photo 
fluorogram made We have not been able to get 
everybody, but wc have achieved a fairl) good 
percentage of the incoming group B\ no 
stretch of the imagination do wc look upon those 
films as a full roentgen examination, and therein 
lies a worrisome thought that beleaguers a good 
many radiologists, who seem to think that some 
one is attempting to substitute a single miniature 
chest film for the full gamut of wares that radi 
olog) has to ofTer in chest diagnosis 

Wc steadfast!) believe that this is not the case 
Everybody connected with our department is 
urged to paste in his hat the motto that "ad- 
mission chest films arc for purel) survev pur- 
poses ’ They arc intended to separate the sheep 
from the goats, to indicate in winch instances a 
real study of the chest is worth while As 
radiologists, vvt are very jealous of that position 
Knowing that we have elaborate and special- 
ized methods which we can use if and when they 
arc indicated, we look upon the admission film 
purely as a screening device to decide in which 
instances more detailed x-ray examination will be 
helpful 

Without taking too much of your time, let me 
say that the examples that have been given to 
you today are excellent illustrations, m mv 
opinion, of the sort of thing that one may expect 
to encounter I think the title of the paper is 
well chosen — “The Silent Chest " This term 
describes those eases in which mtrathoracic dis 
ease would be very apt to escape detection for a 
varying period of time unless roentgenology could 
oficr a stop-gap method of prompt recognition 
In such situations admission films save needless 
days of hospitalization and unnecessary" floun 
dering with diagnostic methods With one simple 
device, one’s attention can be drawn to signs of 
significant though silent disease It is a real 
gratification for those of us at one institution 
who have been using this procedure for some time 
to hear from the lips of another radiologist that 
the plan is proving satisfactory in his institution 
I recommend it to all of you 
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SUMARIO 

El Pecho Silencioso del Adulto 


Ab6gase por la ejecuci6n de exdmenes 
sistemdticos del t6ra\ en todos los enfer- 
mos que llegan a liospitales, clirucas y 
consultonos de m&dicos, pues ese proceck- 
miento deberia ser tan de rigor como los 
urandksis, la hematimetrfa y la reaccion 
de Kahn Complementados, segun este 
indicado, con el examen bactenoldgico del 
esputo y los lavados gdstncos, la bronco- 
scopia y la toracotomla exploradora, con- 
ducman al diagndstico temprano de 
muchas lesiones tordcieas asintomdticas y 
permituian la rdpida lmciacidn de una 
terapeutica apropiada y a veces salvavidas 
Presdntanse cinco casos descubiertos 


mientras se hacian estudios con bano y ex- 
dmenes tordcicos comentes en el Hospital 
del Condado Cook (en Chicago, HI ), com- 
prendiendo un xantofibroma extrapul- 
monar benigno, un carcinoma escamo- 
celular broncdgeno con extensas metas- 
tasis, lesiones ganglionares en las bases de 
los pulmones consideradas como meta- 
stasis de un adenocarcmoma del tiroides 
previamente extirpado , y lesiones tordcicas 
difusas asociadas a sifilis en otros drganos 
El caso restante plante6 muchos problemas 
de diagn6stico diferencial y evoluciond 
hasta una curacidn espontdnea, siendo el 
diagndstico final absceso subdiafragmdtico 





Radiological Differentiation Between Pericardial 

Effusion and Cardiac Dilatation 1 

JULIAN ARENDT, M D 
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I N spite of our growing knowledge of the 
morbid anatom)’- and pathological phys- 
iology of the pericardium, the diagnosis of 
pericardial effusion has remained the per- 
plexing problem that it has always been 
The multitude of clinical and roentgen- 
ologic signs suggested by various observers 
emphasizes the difficulty of differentiation 
without offering a rehable solution of the 
problem 

In our experience two stages of pericar- 
dial effusion are not readily diagnosed the 
early fluid accumulation, which does not as 
yet display the classical symptoms, and 
the extreme fillin g of the pericardial sac, 
which must be differentiated from the 
heart enlargement due to rheumatic in- 
volvement, thyrotoxicosis, myxedema, and 
the various types of myocardial damage 
In reference to the early roentgenologic 
recognition of pericardial effusion, certain 
statements are generally accepted (1) that 
smaller amounts of fluid, up to 250 or 300 
c c , are usually not detectable fluoroscopi- 
cally or on films, (2) that with the means 
available today it is not possible to differ- 
entiate between the heart shadow and 
pericardial fluid shadow on the basis of 
difference in density Even these funda- 
mental rules will have to be revised, as with 
modem electronic devices, the limit of our 
perceptibility is constantly advanced and 
percussion and auscultation become the 
tools of another age 

Textbooks on anatomy hold that the 
pericardial sac is a. potential space lubri- 
cated by a small amount of fluid, it is 
further held that the pericardial fibers are 
normally not elastic and do not permit 
stretching If this were strictly true, the 
hypertensive heart, with considerable en- 
largement, would find its pulsation and 


dilatation inhibited by the unyielding 
pericardium, with consequent pericardial 
embarrassment This is not the case If 
we measure the diaphragmatic surface 
area of the pericardium, we find that it 
is considerably larger than the surface 
area of the heart -which rests and moves 
about within it The pericardial space, 
at least at its base, is not a potential space 
but a true space, of variable width, and, 
like the mediastinum, the pericardium is 
frequently a lax structure Pericardial 
adhesions and calcifications are, therefore, 
as Sprague has pomted out, frequently 
unimportant findings 

We might compare the heart-pencar- 
dium relationship to the fist enclosed by a 
lad glove The pericardium f onus a rather 
loose-fitting glove, permitting the heart 
movement and growth, forming several 
folds, and becoming looser -with age and 
wear A certain amount of stretching and 
relaxation of the parietal pericardium 
occurs during respiration due to the close 
fibrous tissue connection with the pleura. 
The phrenic nerve, which passes between 
the pleura and pericardium, does not always 
pierce the diaphragm, but is at times an- 
chored to it, forming a tent-hke elevation 
m deep inspiration Thus, the parietal 
pericardium during the inspiratory phase 
may be retracted mto the medial margin of 
the lung field A deep blind recess is found 
behind the heart, running backwards be- 
tween the left auricle and the posterior 
fibers of the pericardium, called the oblique 
smus There are various other true spaces, 
one around the origin of the great vessels, 
where fluid may accumulate, as the poten- 
tial capacity of the pericardial sac is nor- 
mally greater than the mass of the enclosed 
organs 


1 From the Roentgenological Department, hit Sinai Hospital, Chicago, 111 Accepted for publication in 
February 1947 
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It is evident that fluid, in so far as it is 
free to move, will accumulate in the most 
dependent part of the pericardial sac In 
the recumbent position, it will be found m 
the postero-infenor recess, m the upright 
position, in the antero-mfenor recess, 
particularly if the body is shghtly bent for- 
ward and inclined somewhat to the left 
On shifting the patient in the erect position 
from the left to the right inclination, the 
apical hazmess due to the presence of fluid 
will sometimes disappear, ma k i n g possible 
a differentiation from pleuritic involve- 
ment, atelectasis, or a fat deposit The 
lateral view in the recumbent position so 
frequently advocated has proved disap- 
pointing to us for the differentiation be- 
tween heart enlargement and pericardial 
effusion More helpful has been the shift 
of the pericardial fluid mto the superior 
recess, leading to marked shortening of 
the vascular pedicle, as demonstrated by 
Roesler 

The shape of the heart has been con- 
sidered characteristic by some observers 
Yet at least five different types have been 
described as pathognomonic of pericardial 
effusion the triangular, the trapezoid, the 
spherical, the water-bottle, and the omon 
type All these forms occur in pericardial 
effusion, and sometimes m succession m the 
same patient, according to the degree of 
filling, the mass of the heart immersed in 
the fluid and, an unknown factor, the de- 
gree of distensibility of the pericardial 
fibers in then pathological state The 
common denominator of these forms of 
heart configuration is a loss of the normal 
subdivisions Whenever it is possible to 
identify the pomts of division — namely, 
the intersection of the vascular and cardiac 
contours and of the cardiac and dia- 
phragmatic contours on the right, the 
atrioventricular border at the left, and the 
farthest point at the left lower pole re- 
gion — cardiac dilatation is indicated as 
against pericardial effusion 

At this pomt it is necessary to introduce 
the Ume factor mto the discussion of the 
problem The rapidity with which fluid 
accumulates m the pericardial sac is of 



Fig 1 Case 1 Differentiation between cardiac 
dilatation and pericardial effusion difficult Clear 
visibility and widening of the angle of bifurcation speak 
for cardiac dilatation with left auricular enlargement 
At autopsy only 60 c c of fluid were found Old 
rheumatic valvular endocarditis with mitral stenosis 
and regurgitation 

critical importance If the pericardial 
effusion occurs rapidly, as in rheumatic 
infection with its attendant enlargement of 
the heart, relatively less fluid is necessary 
to produce a water-bottle or spherical 
shape , this would be still more evident m 
the case of the hypertensive heart In 
tuberculosis, conversely, with a slower ac- 
cumulation of fluid, a small heart, and 
chrome infection of the pericardial fibers, 
the characteristic deformity would be a 
rather late development We might find 
a triangular heart becoming trapezoid and 
eventually, at the maximum of distention, 
assuming a configuration which is identical 
whatever its origin, the small pedicle set 
upon the large circular or ovoid shadow 
retracted at the pomts of fixation to the 
diaphragm It is this picture which per- 
mits a definite diagnosis of pericardial 
effusion, as it is almost characteristic The 
descriptive term “onion-shaped” appears 
well chosen However, prevalence of the 
transverse diameter over the longitudinal, 
so frequently found in such cases, is not 
entirely rehable as a sign of effusion, as it 
may also be present m dilatation of the 




Figs 2 and 3 Case 2 Valsalva test used in differentiation Figure 2 was taken in 
deep inspiration with glottis pressure The heart becomes smaller due to influx inhibi- 
tion, the subdivisions along theleft heart border reappear the bifurcation isnot obscured 
In mildly forced expiration (Fig 3) the heart ‘falls apart,” subdivisions flatten out pul- 
sations increase. Conclusion The middle shadow is formed essentially by the dilated 
heart. Clinical Diagnosis Virus pneumonia with pleuntis, cardiac dilatation, no evi- 
dence of pericarditis 
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heart and has been described by Vaquez 
and Bordet as occurring in mitral insuffici- 
ency as well as in pericardial effusion 
The time factor has been stressed by 
Freedman, who considers daily roentgen 
examination the most reliable method for 
the recognition of pericardial effusion and 
considerable change in the size of the heart 
shadow the best evidence of fluid accumu- 
latiom But w hil e this is an important 
sign, it also will have to be revised m view 
of Wolff’s report of five cases of acute rapid 
heart dilatation, associated with acute 
pericarditis complicating respiratory infec- 
tion, with no fluid accumulation Barnes 
and Burchell also have observed many 
cases of pericarditis with rapid heart en- 
largement but without essential fluid ac- 
cumulation This further comphcates the 
roentgenological diagnosis In these cases 
of pericarditis with acute dilatation, re- 
covery is complete within two to three 
weeks, but meantime the roentgenologist 
is faced with the problem of then differen- 
tial diagnosis 

In quest of further aid in the differen- 
tiation between pericardial effusion and 
dilatation of the heart, we investigated the 
value of the Valsalva test, apparently not 
previously apphed to the problem The 
Valsalva test consists in deep inhalation 
and forced expiration against the closed 
glottis The heart during the test be- 
comes increasingly smaller, probably due 
to influx inhibition and increased intrapul- 
monary pressure Immediately after res- 
toration of the normal inspiration, the 
blood dammed up in the large vems rushes 
into the heart chambers, the original size is 
restored, and there is temporarily increased 
rate and amplitude of pulsation In the 
reverse process, known as Mueller’s test, 
or better in its modification, Pong’s test, 
which is nothing more than a forced ex- 
piration, the heart shadow spreads out on 
the elevated diaphragm, and the pulsations 
become freer, their amplitude increases, 
and the change in cardiac size is consider- 
able In one instance quoted by Roesler, 
the change m volume was estimated to be 
390 c c For the differentiation between 




Fig 4. Case 3 The "onion” type of middle shadow 
with shortened pedicle and obscured bifurcation 
X-ray and Clinical Diagnosis Tuberculous pericardi- 
tis with maximal effusion 

pericardial effusion and cardiac dilatation 
a combination of the two tests has 
proved valuable A pericardial sac filled 
with fluid, with inherent venous damming, 
will not, m spite of an increase or decrease 
in mtrathoracic pressure, vary essentially 
in shape or size The middle shadow re- 
mams essentially the same, with only 
minor variations The dilated heart, on 
the other hand, responds strikingly to the 
test it straightens out and narrows on 
inspiration, it widens and “falls apart” m 
prolonged expiration When pulsations 
are present, they are more clearly seen, due 
to the increased amphtude at the tune of 
the released venous reflux, as in uncon- 
trolled respiration , conversely in pericardial 
effusion the pulsations do not show visible 
increase These tests can be done with 
the patient recumbent, and they do not 
impose too great a strain if not forcefully 
earned out and not too frequently repeated 
Our search for more rehable roentgen- 
ologic signs of differentiation between 
pencardial effusion and dilatation of the 
heart revealed another helpful sign in the 
observation of the angle of bifurcation 
Normally the angle measures about 75 
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Figs 5 and. 6 Case 4 Figure 5 shows the characteristic “onion” type of middle shadow suggestive of pen 
cardial effusion No response to Valsalva test In Figure 6 (after tapping and air injection), though the nght 
bronchus has cleared slightly, the left remains obscured by visible tumor Autopsy Large tumor mass of gelati 
nous character found over nght ventncle and over base of heart Invasion of left pulmonary artery Micro- 
scopic Diagnosis Endothelioma of pericardium 


degrees We found a slight degree of 
widening, to about 80 degrees, in exudative 
pericarditis, but greatly increased measure- 
ments — 100 to 130 degrees-— are usually 
due to direct pressure beneath the hilus 
by the enlarged left auricle, provided there 
are no large hilar lymph nodes present 
In experimental and clinical studies of 
pericardial effusion, a widening of the 
bifurcation is never mentioned, though it 
is a relatively common finding m mitral 
stenosis Not only is the bifurcation 
widened, but it is clearly visible in dilata- 
tion of the heart, while m pericardial 
effusion, even in early stages, m the recum- 
bent position the bifurcation is obscured 
by the accumulated fluid in the recess of 
the pedicle A rule can thus be established 
that a visible and widened angle of bronchial 
bifurcation is m favor of cardiac dilatation , 
while an obscured angle of bifurcation, not 
greatly increased, is in favor of pericardial 
effusion 

The observation of the esophagus with a 
contrast medium should not be entirely 
omitted, even if the findings are not always 
conclusive The esophagus is not dis- 
placed to the same degree in pericardial 
effusion as m cardiac dilatation In so far 


as the left auricle is prominent, the pressure 
area is located higher and is more deeply 
curved, in partial or general enlargement 
of the heart there are more lateral kinking 
and displacement than m the presence of 
pericardial effusion Brown and McCarthy 
have pomted out that m enlargement of 
the heart, the esophagus is invariably dis- 
placed backward and either to the left or 
right, while its position m the presence of 
pericardial effusion is almost unchanged 
and the heart shadow may be seen extend- 
ing beyond the esophageal shadow Holtz- 
man, while not claiming that such displace- 
ment never occurs in pericardial effusion, 
found it of less degree and less conspicuous 
than in cardiac dilatation 

Diminution or absence of cardiac pul- 
sation is an important diagnostic sign of 
pericardial effusion Kymography has been 
used by Stumpf to demonstrate such 
diminished pulsatory excursions, permit- 
ting differentiation from certam cases of 
thyrotoxic heart where the amplitude is 
increased But as Stumpf found, and as 
we have had occasion to observe, the trans 
mitted pulsations of a pericardial effusion 
frequently present the impression of true 
pulsation This observation and the modi- 
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fieation of the ventricular wave found in 
such cases suggested to us the possibility 
of creating artificially an interference wave 
which can be registered m the kymographic 
record Percussion to the left lower inter- 
costal spaces at the time of recording, or 
shortly before, will modify the ventricular 
wave into an interference wave of fluid 
movement, as the distended pericardium 
lies directly beneath the chest wall Fur- 
ther observations are necessary, but the 
possibilities of kymographic differentiation 
are as yet not exhausted If it is possible 
to take two or more kymograms on different 
days after bed rest, the marginal pulsations 
will be shown to decrease further or remain 
imperceptible in pericardial effusion , they 
will increase in cardiac dilatation The 
differential diagnosis of pericardial diver- 
ticulum, pericardial cyst, and pericardial 
tumor is also facilitated by kymographic 
study 

Among the auxiliary aids to the diagno- 
sis of pericardial effusion, the absence of 
congestion of the lung (or, if it is present, 
its shght degree) is the most helpful This 
sign is found in the slowly accumulating 
type of effusion and is complementary to 
the clinical picture of relative absence of 
dyspnea The more acute types of filling 
lead rapidly to the picture of heart tam- 
ponade The atria and veins are com- 
pressed, the venous pressure rises, while 
the arterial pressure falls In such acute 
cases it is not unusual to find considerable 
congestion over the lungs 

The multitude of clinical symptoms and 
physical findings elaborated since the 
seventeenth century give way to the 
diagnostic tap as the ultima ratio If 
roentgenologically a dilatation of the heart 
can be excluded, any of the various points 
m the left or right intercostal spaces or the 
epigastric and posterior site can be chosen 
for the tap In case of doubt, however, 
the epigastric (costoxiphoid) approach 
appears the most logical from the roent- 
genologic point of view, as it avoids the 
margins of the lung and the internal mam- 
mary vessels, as well as the mam stem of 
the coronaries, and enters directly the 



7 

i 

Fig 7 Case 5 This film illustrates the difficulties 
of the differentiation in a given case Tr>L, Valsalva 
test not applied Pericardial effusion suspected 
Autopsy No pericardial effusion, buttonhole stenosis 
of mitral valve relative insufficiency of tricuspid 
valve, hypertrophy and dilatation of right heart, 
rheumatic heart 

lowest and widest part of the pericardial 
sac, the anterior diaphragmatic recess 
If pericardial tap were an entirely harmless 
procedure, no necessity would exist for 
Valsalva, kymographic, or roentgenologic 
studies Actually, injury to the coronary 
vessels, lung, and pleura, and a shock 
syndrome have been reported as complica- 
tions of the procedure The dangers, 
however, should not be overrated 

Pericardial effusion is not a rare occur- 
rence Its frequent occurrence m children, 
following tonsillitis, scarlet fever, measles, 
scurvy, purpura, and even minor infections, 
has been recently stressed In adults the 
commonest causes are rheumatism (20 per 
cent) and tuberculosis (5 per cent) It is 
a complication, also, of chronic nephritis 
and has been found m amebic infections, 
and in alcohohcs It sometimes stems 
from u nkn own origin, virus infections being 
suspected As a transudate, it is present 
in coronary occlusion, myxedema, and tu- 
mor 

Tuberculosis of the pericardium usually 
occurs in patients over forty, while rheu- 
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matic pencarditis is seen at an earlier age, 
in children and young adults The tuber- 
culous infection outside of the pericardium 
is usually minimal, and there are many 
cases on record of “primary pericardial 
tuberculosis ” We have observed two 
such cases, m which no evidence of tuber- 
culosis of the lungs could be found The 
number of pencarditis cases reported, 
either fibnnous or with fluid accumulation, 
following upon upper respiratory infection 
but without demonstrable cause, is increas- 
ing These reports coming from various 
army centers should make us pencardium 
conscious, for, as has been said, “One has 
to imagine a thing before one can find it ” 

CONCLUSIONS 

Differentiation between cardiac dilata- 
tion and pencardial effusion, in spite of 
many clinical and roentgenologic signs, is 
not easy, especially as the two conditions 
may occur simultaneously and sometimes 
as a result of the same cause We have 
used to good advantage the Valsalva and 
Mueller tests m the roentgen differentiation 
The dilated heart shows more marked 
changes in size and shape than the heart 
enclosed in pericardial effusion or even the 
normal heart At the change over from the 
Valsalva to the Mueller test the weak pulsa- 
tions of the dilated heart increase and be- 
come visible In the presence of pericar- 
dial effusion such pulsatory changes do not 
occur m equal measure 

Observation of the angle of the bronchial 
bifurcation is further suggested as a diag- 
nostic aid Its visibility is frequently ob- 
scured m pencardial effusion Visibility 
and widening to 100 to 130° favor a diag- 
nosis of auncular enlargement or hilus 
tumor 

Absence of lateral and postenor dis- 
placement of the esophagus or a rather 
shallow, wide-curved pressure zone along 
the whole length of the lower esophagus is 
in favor of pencardial effusion Lateral 


and postenor displacement and localized 
auncular impression are m favor of cardiac 
enlargement 

Diminution or absence of cardiac pulsa- 
tion is an important diagnostic sign of 
pencardial effusion, demonstrable by ky- 
mography The possibilities of this proce- 
dure are as yet not exhausted 

Rapid change of the heart size at repeat 
examination is m favor of pencardial 
effusion, but is not a rehable sign There 
is no configuration of the heart entirely 
pathognomonic of pencardial fluid accu- 
mulation 

Mt Sinai Hospital 
Chicago III 
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SUMARIO 

Diferenciacidn Radiologica entre el Derrame Pencardiaco y la Dilatacion. Cardiaca 


A pesar de muchos signos cHnicos y 
radioldgicos, la diferenciacidn entre la 
dilataci6n cardiaca y el derrame pencar- 
diaco, no resulta fdcil, mdxime por co- 
existir ambos estados y ser a veces efecto 
de la misma causa En la diferenciacidn 
roentgenoldgica el A ha utilizado pro- 
vechosamente las pruebas de Valsalva y 
Mueller Un corazdn ddatado muestra 
alteraciones mds marcadas en tamano y 
forma que un corazdn encerrado en im 
derrame pencardiaco y hasta que un 
corazdn normal A1 cambiar de la prueba 
de Valsalva a la de Mueller, las debiles 
pulsaciones del corazdn dilatado aumentan 
y se vuelven visibles, mientras que no se 
observan por igual tales alteraciones pul- 
sdtiles cuando existe derrame pencar- 
diaco 

Como auxiliar diagndstico puede ademds 
utilizarse la observacidn del ingnlo de 
la bifurcacidn bronquial, cuya visibihdad 
se halla frecuentemente atenuada en el 
derrame pencardiaco Visibihdad y en- 


sanche de la misma a 100-130° apoyan un 
diagndstico de hipertrofia auncular o tumor 
del hiho 

La falta de desplazamiento lateral y 
postenor del esdfago o ima zona de presi6n 
algo superficial y amphamente curva a 
lo largo de toda la porcidn mfenor del es6- 
fago mihtan en pro de derrame pencar- 
diaco El desplazamiento lateral y pos- 
tenor y una impresidn auncular locahzada 
apoyan la cardiomegaha cardiaca 

La dismmucidn o ausenaa de pulsacidn 
cardiaca constituye un importante signo 
diagndstico de derrame pencardiaco, que 
puede revelar la kimografia, cuyas posibi- 
hdades no se han agotado todavia 

Una rdpida alteracidn del tamano del 
corazdn al repetir el examen mihta en pro 
de derrame pencardiaco, mas no con- 
stituye un signo fehaciente No existe 
configuracidn cardiaca que sea absoluta- 
mente patognomdmca de un acfimulo de 
liquido pencardiaco 





The Roentgen Treatment of Subacute Sinusitis m Children 1 

DONALD R LAING, M D 
Pasadena, Calif 


T he problem of subacute sinusitis m 
children deserves more attention than 
it has received, not only as to treatment, 
but also as to the education of our col- 
leagues It is with more than a little 
amazement that I have heard the state- 
ment that a child is too young to have 
sinusitis Certainly if an infant is bom 
with sinuses, as he is, he has the anatomical 
structures which make him a potential 
candidate for sinusitis 

When a child has an upper respiratory 
infection that lasts for more than five or 
six days, the infection is certainly not an 
ordinary head cold The tonsils, the 
adenoids, or the sinuses may be infected 
and, to comphcate matters, there may be 
an associated allergy It is not easy, and 
many times not possible, to arrive at a 
diagnosis One of the simplest tests, al- 
though not an unfailing one, is the nasal 
smear to determine the presence and pre- 
dominance of pus cells or eosinophils The 
condition of the tonsils is fairly easy to 
evaluate at almost any age, but infection of 
the adenoids in the very young is difficult 
to determine A single film of the sinuses 
can be taken regardless of age, and this 
procedure, as is well known, is of con- 
siderable diagnostic value 

We have treated over four thousand 
children for sinus infection in the past ten 
years Many of these had infected tonsils 
and adenoids Many had known allergies 
The ages ranged from one to thirteen, the 
majority of the patients being from four to 
seven years old It is the children in this 
age group — four to seven — who have the 
most trouble They are at a stage when 
their contacts with the outside world are 
increasing but as yet they have established 
little immuni ty This is also the age when 
many tonsillectomies are performed on the 


basis of repeated severe upper respiratory 
infections Yet in some cases, despite the 
absence of tonsils and adenoids, trouble 
still persists These children are often 
suffering primarily from sinus infection 
Out of our four thousand cases, we have 
selected nme hundred which, as accurately 
as can be determined, are cases of subacute 
sinusitis Some of this group had tonsils 
and adenoids removed, others did not 
The latter did not have marked infection in 
these areas The nasal smears of all were 
negative for evidence of allergy, and none 
had a definite history of allergy In all, 
sinus films showed varying degrees of in- 
fection m the maxillary and ethmoid 
sinuses The clinical history was usually 
that of a moderately severe upper respira- 
tory infection, stuffy nose, low-grade fever, 
loss of appetite, and irritability Cough, 
often most marked at night, was quite 
common Rest, extra fluids, and nose 
drops of the shrinking type, sulfa or peni- 
cillin, would tend to alleviate the symp- 
toms, but the sniffles and cough never 
entirely disappeared Recurrences of the 
more severe form of the infection occurred 
at intervals of six to eight weeks Many 
patients with severe infection had had 
a three-day course of sulfa, ranging from 
sulfanilamide to sulfamenzine Penicillin 
nose drops and penicillin spray were also 
used in some cases, but no penicillin was 
given orally or intramuscularly Except 
for some of the very young, none of these 
patients had blocked sinuses 

We adhere generally to the dictum that a 
blocked sinus should not be treated by 
roentgen irradiation, but do not hold to 
this rule in very young children The 
reason for this is that younger children 
cannot have proper shrinking of the 
antral openings or washing of the antra 


1 Presented at the Thirty-second Annual Meeting of the Radiological Societj of North America Chicago, IU > 
Dec. 1-6, 1946 
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without being subjected to some type of 
anesthesia We have found that, by be- 
ginning the senes of treatments with a 
small dose of x-rays, the desirable result 
is gamed without any evidence of reaction, 
such as marked tenderness or pam in the 
region of the maxillary smuses The be- 
ginning dose m the cases of blocked antral 
smuses is usually 30 r 

All of our cases were referred by pedia- 
tricians or by otolaryngologists Some 
patients had been sick for a month, others 
had had recurrences over penods of several 
months to a year 

Subacute sinusitis m children is treated 
with difficulty by the clinician Man y of the 
children will not submit to nasal packs, and 
all of them rebel at antral irrigations 
The usual symptomatic measures and 
chemotherapy do not produce the desired 
results It is not without reason that 
these patients have been referred to the 
radiologist The clinician has recognized 
the effectiveness of x-ray treatment m this 
disease He knows, too, that the ease of 
administration eliminates the possibility 
of psychic trauma to the child and to the 
mother 

We have been fortunate m having the 
complete co-opeiation of our pediatricians 
and otolaiyngologists Practically all of 
our sinus patients are sent to us with a 
written report of the essential history, or 
the case is discussed with the referring 
doctor by telephone We regard the 
knowledge thus obtained as highly im- 
portant m the handlmg of the patient 
In the average case of subacute smus 
infection in children, the smuses are 
treated anteropostenorly, with a round 
S- or 10-cm port, as the case requires 
The eyes and eyebrows are shielded by 2- 
mm lead “spectacle” shields, which are 
made in graduated sizes and are separated 
m the region of the bridge of the nose If 
cough is a predominant symptom, and it 
often is, the lung roots are treated anteropos- 
tenorly through a round 8-cm port We 
believe that tins area of secondary inflam- 
mation, which is due to some of the post- 
nasal secretions sliding down the trachea, 


is an area of importance Our findings 
have caused us to believe strongly that the 
x-ray treatment of the lung roots serves to 
shorten the duration of the cough Cer- 
tainly, m the cases where there are asth- 
matic manifestations, the rapid, favorable 
response is often spectacular 

Treatment was also administered to the 
eustachian areas when there was an as- 
sociated infection about the openmgs of the 
eustachian tubes causmg some impairment 
of hearing or intermittent earache A large 
lead shield with a 7 X 7-cm port was used 
for these areas 

Overlappmg of the treatment areas was 
carefully avoided Not more Than three 
ports were given x-ray treatment in any 
one senes We felt it wise to keep the 
total dose down to a level which would be 
medically effective and below the level of 
cnticism In practice, the majonty of 
children were treated over the smuses 
anteropostenorly and over the lung roots 
anteropostenorly 

It is well to warn the mother about a 
possible reaction to the x-ray treatment 
About one-fourth of the children showed 
notable improvement after one treatment 
without any unfavorable reaction The 
remaining three-fourths showed varying 
degrees of reaction, ranging from mild to 
marked increase m the stuffiness of the 
nose and increased cough Elevation of 
temperature was recorded in 5 per cent of 
the cases, but the rise rarely amounted 
to more than one degree 

The patient usually requned very little 
extra care during the period of x-ray ther- 
apy Nose drops of all types were dis- 
continued Increased congestion of the 
nose seldom required attention except 
for occasional apphcation of hot compresses 
to the nasal area The child’s activity was 
limited, but bed rest was rarely necessary 
The patient was to be kept warm at all 
times This meant heating the bedroom 
before bedtime and sleeping with the 
windows closed 

In the younger children the following 
x-ray factors were used 130 kv p , 5 ma , 
filter 3 mm Al, h v 1 4 1 mm Al, dis- 
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tance 30 cm In the older children the 
factors were 140 kv p , 5 ma , filter 0 25 
mm Cu and 1 mm Al, h v 1 0 42 mm 
Cu, distance 30 cm Three treatments 
were administered over a period of eight 
days, and a total of 240 r was given to each 
area 

Out of the 900 children with subacute 
sinusitis 639, or 71 per cent, were cured 
after one senes of x-ray treatments This 
group included those whose sinus films 
taken four to six weeks after treatment 
showed no evidence of infection and who 
were clinically free from evidence of smus 
disease for at least one year following 
treatment 

Fifteen per cent of the children showed 
moderate improvement In many of these 
patients the smus films were negative or 
showed minimal evidence of infection, but 
the patients still had a mild case of “snif- 
fles” and a shght night and morning cough 
Because of the favorable results m this 
group, we felt justified m attempting to 
gam complete cures With this idea m 
mind, we repeated the senes of treatments 
after a six weeks’ interval and found that 
55 per cent of those receiving the second 
senes of treatments were cured This gave 
complete recovery from smus infection in 
79 per cent of the total cases and favor- 
able results m an additional 7 per cent 

Fourteen per cent of the patients re- 
sponded temporanly or not at all to x-ray 
therapy It is strongly suspected that 
the infection in this group is secondary 
to an undiagnosed allergy The possibility 
of parents with chrome sinusitis causmg 
recurring infections in children must also 
receive serious consideration 

The danger of x-ray therapy for sinu- 
sitis m children has been discussed many 
times We do not beheve that there is any 
risk to the patient when the procedure is 
similar to the treatment received by our 
group The eyes and eyebrows are free 
from harm when properly shielded with 
lead We have never observed any latent 
skin damage and we have never had any 
reason to suspect changes m the pituitary 
gland 


Subacute sinusitis m children is an 
annoying and troublesome disease It not 
only affects the patient, but is disturbing to 
the whole family There is a great deal of 
satisfaction m having a mother volun- 
tarily telephone after the first x-ray treat- 
ment that they have had the first complete 
mght’s rest m several weeks The edge 
has been taken off the infection No 
major event has occurred, but the mother 
and family are grateful In any upper 
respiratory infection lasting longer than 
five or six days, involvement of the 
sinuses is to be strongly suspected The 
administration of x-ray therapy for sub- 
acute sinusitis m children is easy on the 
mother and child and is an extremely 
effective method of ndding the patient of 
the infection 

209 Professional Building 
Pasadena 1, Calif 

DISCUSSION 

Clarence E Hufford, M D (Toledo, Ohio) 

I am very glad to have the opportunity to discuss 
this excellent paper I think that it is an outstand- 
ing achievement to hare treated 4,000 cases of 
sinusitis in children in the last ten years I have 
had very little experience m treating sinusitis in 
children, hut I have had some experience m treating 
children for hypertrophic lymphatic tissue causing 
eustachian tube block with accompanying deafness 

A senes of 56 cases which I reported last June 
showed 1-plus or 2-plus improvement m about the 
same percentage as achieved by Dr Laing m his 
cases In other words, the audiograms made by the 
otolaryngologists subsequent to treatment showed 
marked improvement or complete relief from deaf- 
ness in over 73 per cent of the cases 

As a prophy'lactic measure it seems to me that this 
is a worth -wlule procedure to consider Childhood 
deafness produced by obstructed eustachian tubes 
with hypertrophic lymphatic tissue may r result in 
chronic middle ear changes which will mean deafness 
m adult life If we can prevent this, we are per- 
forming a real service I think it would be worth 
while if Dr Lamg could give us some estimate of his 
impressions as to the effect on eustachian tube block 
of the type of treatment which he has been using for 
sinusitis m children 

We have all heard a great deal about the use of 
radium m the treatment of these posterior hyper 
trophic lymphatic tissue growths I do not want in 
any way to detract from that method It will do a 
great deal of good But we as radiologists do not 
have to expose ourselves to another source of possible 
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injury from radiation We can produce as good or 
better results m these cases by x-ray s without danger 
of injury to the patient or to ourselves Roentgen 
therapy in these cases is certainly a much less tedious 
procedure than the application of radium 
Our own experience is with 200 kv , using a No 1 
Thoraeus filter, administering 150 r measured in air 
to each side over a field 6X8 cm The central 
beam is directed through the middle car and pharynx 
A total of 450 r is given over each side We have 
had to repeat with an additional 300 r bilaterally in a 
small percentage of cases In the senes of 56 which 
I mentioned, there were 12 repeat cases Six of 
these showed good results with the additional treat- 
ment 

As a prophylaxis against deafness in later years it 
seems to me that we may expect a great deal from 
the treatment that Dr Laing has been using for 
childhood sinusitis, which may be accompanied by 
deafness m a certain percentage of cases due to block- 
ing of the eustachian tubes by hypertrophic lym- 
phatic tissue 

Henry J Ullmann, M D (Santa Barbara, 
Calif ) I wish to congratulate Dr Laing on being 
able to report such a large group of patients which, 
of course, lends strong emphasis to the results and 
confirms the observations many of us have made on 
small groups for many years It is time that the 
profession should appreciate the value of x-ray 
therapy m childhood sinusitis 

I would like to ask Dr Laing if he has noticed any 
difference in the results in those receiving the sulfon- 
amides at the time of treatment, or just before treat- 
ment, and those treated by radiation alone The 
question has been raised whether the sulfonamides 
may not reduce the effect of radiation in certain 
infections I assume that all doses were measured 
in air I would appreciate knowing whether they 
were air doses or total skm doses 

Anthony F Rossitto, M D (Wichita, Kan ) 

I am indeed glad to hear this paper I had a similar 
paper read by title at the Radiological Society meet- 
ing last December 1 I thought I had a lot of cases 
to report, about 400, now increased to 600, which, of 
course, is a smaller senes than Dr Laing’s 

I want to emphasize the fact that there is a great 
field m the treatment of these conditions and that it 
should be taken over entirely by radiologists In 
the conclusion to my paper, I stated that my good 
results might possibly have been due to the region 
in which I live — Wichita, Kan — and I expressed 
the hope that further reports could be made from 
different sections of the country It is interesting 
that this remarkable report comes from California 

One point I should like to bnng out especially, 
namely, that the pediatncians and otolaryngologists 
who are referring patients are thoroughly convinced 
of the \ alue of the method and the excellence of the 
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results My only difference in treatment is that I- 
use 200 kv with 0 5 Cu plus 1 mm A1 filtration, 
with a small field, giving the treatments at five- to 
ten-day intervals Three to five treatments suffice 

Dr Laing’s splendid report should encourage 
other radiologists to further this tyqie of treatment 

Question from the floor As I understand it, 
some of Dr Laing’s cases were treated laterally If 
so, was the parotid gland protected in those cases? 

Ivan W Woolley, M D (Portland, Ore ) I 
also want to take this opportunity to congratulate 
Dr Laing upon such an excellent report His re- 
sults compare with those that we have had in general 
expen ence 

We have been interested m sinus therapy m 
children and adults for a great many years and I 
think that it is high time that all of us should be 
gaining more expenence in this particular field 
The results with children are outstanding, but I 
agree with Dr Laing that the allergies should be 
avoided He is to be congratulated that he has the 
support of his pediatricians and otolaryngologists 
I think that will do a great deal to further this type 
of work 

I feel it has been a pnvilege to listen to a report 
that has been so carefully prepared and covers such 
a large number of patients 

Question from the floor I would like to know 
if Dr Laing has treated hypiertrophic asthmatic 
cases, and ivith what results 

Donald R Laing, M D ( closing ) I am sorry 
that I did not make myself clear as to the spacing of 
the doses We give three treatments, spaced over 
eight day's, say, Mondaj'-Thursday-Monday The 
doses are measured in air In the case of the 
blocked sinus the child is treated four times instead 
of three, 30 r being given on the first treatment 
When three treatments are given, the average dose 
per treatment is 80 r, making a total of 240 r 

We do not have sulfa administered while we are 
giving therapy We don’t like it, and we feel that 
we do not gain the desired results The pediatricians 
and otolaryngologists know that we do not like to 
treat patients who have been given sulfa within a 
period of about five to seven days before, so that all 
of our results are to be attributed to radiation alone 

I can give Dr Hufford merely an estimate on the 
eustachian tube cases, for I have not reviewed all of 
them, but I believe we have roughly' about 80 per 
cent cures 

As to large doses, we do not believe these are nec- 
essary' m infections, and the other reason we avoid 
them is to forestall criticism Too many' people 
hax e heard about x-ray burns, about damage to the 
pituitary', and damage to the eyes, and it is often 
necessary to assure the mother that x'ery' small doses 
will be used Mothers know more about x-ray ther- 
apy these day's than we would like to admit, at 
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least they discuss it over the bach fence and they are 
moderately informed 

We have sinusitis in California in spite of the 
sunshine We have pollens the year round, and 
allergies tend to set infection of the sinuses in motion 
by causing irritation of the mucous membrane of the 
sinuses and invasion secondarily As to the aller- 
gies, we do not really avoid them — among the 4,000 
children treated there were many cases of allergy — 
but we treat them because everything else has been 
done and the doctor or the mother is desperate We 


don’t gi\e them any assurance of cure, for 
if the cause that has started the allergy is 
still active, one doesn’t get very far Temporary 
relief is about all we have had in definitely allergic 
cases 

The parotid gland is not protected I cannot re 
call at the present time having had anv trouble with 
swelling or even moderate tenderness over that area 
Perhaps I have been fortunate I warn mothers 
about several things but I have not found it neces 
sary to warn them about that 


SUMARIO 

Roentgenoterapia de la Sinusitis Subaguda en los Ninos 


De 900 mnos con sinusitis subaguda 
tratada con los rayos X, 71 por ciento 
curaron con una sola sene de tratamiento, 
15 por ciento revelaron mejorfa moderada, 
y 14 por ciento sdlo mejorla temporal o 
nula De los que revelaron mejorla 
moderada, 55 por ciento curaron al recibir 
la segunda sene 

En la mayoria de los casos en mnos, se 
tratan los senos anteropostenormente por 
un portal redondo de 8 6 10 cc , segtm 
exija el caso Los ojos y cejas se res- 
guardan con escudos-"anteojos” de 2 mm 
de plomo Si la tos constituye un sintoma 
predominante, se tratan las raices de los 
pulmones anteropostenormente a trav4s 
de un portal de entrada redondo de 8 cm 
El tratamiento tambien se admunstra a 


las zonas de la trompa de Eustaquio si 
existe una infeccidn asociada en la proxi- 
midad de la abertura de la misma que 
afecta la audicidn u ocasiona otalgia mter- 
mitente En esas zonas se utikza una 
pantalla grande con una via de entrada 
de 7 X 7 cm 

En los niiios mds pequenos utiliz&ronse 
los siguientes factores roentgenol6gicos 
130 kv p , 5 ma , filtro 3 mm Al, capa de 
hemirr 4 1 mm Al, distancia 30 cm En 
los mnos mayores, los factores fueron 
140 kv p , 5 ma , filtro 0 25 mm Cu y 
1 mm Al, capa de hemirr 0 42 mm Cu, 
distancia 30 cm Admimstrdronse tres 
tratamientos durante un periodo de ocho 
dias y un total de 240 r en cada zona 





Hilar Densities Simulating Neoplasms 1 
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I t is a well established fact that, in 
order to reach a definite conclusion m 
diagnosing pulmonary lesions, there is 
certain essential information without which 
a radiological interpretation will be in- 
adequate or impossible The value of the 
following types of information cannot be 
overemphasized (1) the history of the 
case, (2) facts derived from laboratory or 
surgical procedures, such as bronchoscopy 
and biopsy, (3) serial or follow-up studies 
Even though the radiologist is familiar 
with the use of such aids, he is sometimes 
tempted to follow the path of least resist- 
ance and make a snap diagnosis This 
paper will stress the value and importance 
of serial roentgenograms m establishing a 
final diagnosis 

Because of the emphasis currently placed 
on the importance of early discovery of 
mahgnant neoplasms of the lung, we shall 
attempt to establish at this time an msight 
mto the problem of differential diagnosis 
of pulmonary lesions only as they occur m 
the hilar region It should be noted that 
the term “hilar” density is an all inclusive 
one, referring not only to those densities 
m the region of the true hilus of the lung 
field, but also to those in its immediate 
surrounding vicinity The hilar density 
actually may have a more specific segmen- 
tal locality, lateral and oblique views are 
necessary to localize the lesion more pre- 
cisely It should be appreciated that more 
exact localization also can aid m the prob- 
lem of differential diagnosis In this paper, 
however, we shall be concerned only with 
hilar densities as they are found in the 
single postero-antenor chest film 

Though the literature is volummous 
concerning the many radiographic criteria 
for the diagnosis of carcinoma of the lung 
in the early stages, we are faced with the 


fact that, as will be shown, none of these 
is pathognomonic Howes and Schenck, 
among others, point out the striking sim- 
ilarity of many cases to tuberculosis, lung 
abscess, central pneumoma, infarction, 
lymphoblastoma, neuroblastoma, and 
cysts In the final analysis, bronchoscopy 
is m most instances the decisive factor m 
making an early diagnosis 

We shall consider lung neoplasms from 
an anatomical and pathological pomt of 
view only as they affect the hilar region 
The mam type to be considered is the 
hilar or infiltrative tumor which may pro- 
gress to (a) the pneumonic or ( b ) the 
cavernous form Kerley points out that 
these types are purely arbitrary, smce one 
form may develop into another easily and 
rapidly In the roentgenogram of the 
chest we see only a momentary stage of any 
particular type of lesion The final patho- 
logic findings depend upon the shape and 
size of the tumor, its position, its relation 
to the bronchus, and its manner of ex- 
tension Atelectasis may be minimal or 
extensive, depending upon these factors 
A pneumomc process may or may not 
result, depending upon secondary bacterial 
invasion and constitutional factors In- 
sufficient blood supply to the region will 
result m necrosis and cavitation 

Although it is not within the scope of this 
paper to establish extensive criteria for 
the radiographic diagnosis of lung neo- 
plasms, it will be shown by the following 
cases how relatively benign lesions may 
appear to fulfill familiar criteria on the 
basis of a single roentgenogram 

Case 1 A 54-year-old white male had a non- 
productive cough of about two years’ duration, 
which he attributed to excessive cigarette smoking 
He had lost no weight but had some chest pain on the 
left side The roentgenogram of the chest showed 
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Fig 1 Case 1 Roentgenogram show ing a density 
in the left hilar region Note the irregular contour 
of the shadow, as well as the linear strands radiating 
outward from it in fanwise fashion This film repre- 
sents the "typical” appearance of bronchogenic carci- 
noma hilar type, in a fairly early stage Bronchoscopy 
and biopsy report Bronchogenic adenocarcinoma 

an area of diminished illumination in the left hilar 
region (Fig 1) The density was irregular in con- 
tour, and strands radiated outward to the periphery 
Repeated examination many weeks later showed no 
change in the appearance of the lesion A diagnosis 
of bronchogenic carcinoma was made and confirmed 
by bronchoscopy The patient died of a massive 
pulmonary hemorrhage m about six months 

Comment This case shows the typical 
appearance of a bronchogenic carcinoma 
of the hilar type, in a fairly early stage 
The large density m the hilus, irregular m 
contour, spreads out fanwise, with strands 
radiating outward to the periphery of 
the lung fields This shadow represents 
both the tumor growth in the bronchus 
and the accompanymg atelectasis and pos- 
sible lymph node involvement The ex- 
tension of the neoplasm by lymphatic 
spread, in addition to accompanymg 
inflammatory changes, may also con- 
tribute to the composite density m the 
hilar region 

The subsequent cases will illustrate the 
fact that there is nothing pathognomonic 
m these hilar densities to establish a diagno- 
sis of neoplasm on the first examination 
They will also show that follow-up studies 


and bronchoscopy are necessary to make a 
final diagnosis, since the same radiographic 
picture may be presented by inflammatory 
and neoplastic lesions 

Case 2 A 35-j ear-old Negro female with no 
complaints was given a routine pin sieal examination 
as a hospital employee. A chest roentgenogram 
showed an area of diminished illumination in the 
right hilar region (Fig 2, A) The patient was 
hospitalized and her sputum was found positne for 
tubercle bacilli She was then transferred to a 
tuberculosis sanatorium, and a year later the chest 
roentgenogram showed complete clearing of the 
lung (Fig 2, B) 

Final diagnosis Pulmonary tuberculosis 

Comment This case illustrates the simi- 
larity in appearance of tuberculosis in the 
hilar region to a pulmonary neoplasm 
as seen in Case 1 In size, irregular con- 
tour, and fan-like appearance, the hilar 
density 1 " is not unlike that of the pre- 
ceding case, and a final diagnosis could 
be made only by sputum examination 

Case 3 A 58-year-old white male was admitted 
because of throbbing occipital headaches of two 
months’ duration Associated with the chief com- 
plaint were generalized weakness, vague pains m the 
chest, cough productive of scant sputum, and some 
exertional dyspnea The patient had a low-grade 
fever and did not appear acutely or chronically ill 
A routine chest roentgenogram showed a moderate- 
sized area of diminished illumination in the left hilar 
region, with linear strands radiating upward and out- 
ward A much smaller density was present in the 
right upper hilar region (Fig 3, A) Findmgs were 
suggestive of a neoplasm, and headaches were attrib- 
uted to a possible cerebral metastasis Films of the 
skull showed no evidence of a malignant growth 
Supportive treatment was given The symptoms 
diminished considerably in seventy in two weeks 
Repeated roentgenograms of the chest showed clear- 
ing of the densities after four weeks of hospitali- 
zation (Fig 3, B) 

Final diagnosis Atypical pneumonia 

Comment It should be pointed out 
that the majority of bronchogenic neo- 
plasms are unilateral Farrell and others 
stress the importance of this fact in estab- 
lishing a diagnosis Yet in a moderate 
percentage of cases the lesion may be 
bilateral, due to metastasis from the 
primary site in the hilus With this m 
mind, the lesion could easily be inter- 
preted as a neoplasm of the hilar type 



Fig 2 Case 2 A Roentgenogram showing a density in the right hilar region quite similar in appearance 
and characteristics to that m Figure 1 

B Roentgenogram taken one year later, showing complete clearing of the density 
Diagnosis Pulmonary tuberculosis 



Fig 3 Case 3 A A density is present in the left hilar region, with strands radiating outward A smaller 
area of diminished illumination is present in the right upper lung field 

B Roentgenogram taken four weeks later showing almost complete clearing of the densities 
Diagnosis Atypical pneumonia 

Follow-up studies were necessary m this Case 4 A 52 year-old white female was admitted 
case to establish a definite diagnosis of complaining of diarrhea of man> months’ duration 
atypical pneumonia Two days previousl} she had had chills and fever 




Fig 5 Case 5 4 Admission film showing a triangular densitj in the left hilar region The appearance is 

similar to Figure 1 

B Follow-up film eight days later showing complete clearing of the density 
Diagnosis LoefSer s syndrome, eosinophilic pneumonia 

There had been a non-productive cough for }ears Final diagnosis Central pneumonia 
The patient was acuteh ill but responded well to Case 5 A 44-year-old white female was admitted 
chemotherapy A roentgenogram of the chest complaining of pain m the left side of the chest, 
showed a triangular patch of diminished illumination slightly productive cough, sweating, and weakness of 
m the left hilar region (Fig 4 A) Another film four weeks’ duration The past history was non 
taken eleven dap later showed complete resolution contributory except for a definite allergic back- 

of the pneumonic consolidation (Fig 4, B) ground, including ha} fever and food allergy Th e 
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Fig 6 Case 6 A Roentgenogram showing a hilar density in the left lung field Fluid levels are present in 
the second and fourth anterior interspaces The cavitary form of bronchogenic carcinoma may present a similar 
appearance 

B Film taken three weeks later, showing considerable clearing of the density, as well as disappearance of the 
fluid levels 

Diagnosis Lung abscess 


patient appeared acutely ill, her temperature was 
102°, returning to normal by lysis in seven days 
without chemotherapy On admission, the white 
blood count was 13,800, with 63 per cent polymor- 
phonuclear cells, 20 per cent lymphocytes, 8 pier cent 
monocytes, and 9 pier cent eosinophils Daily blood 
counts showed a marked rise of the eosinophil count 
to 30 per cent, gradually falling to 9 pier cent two 
weeks after admission A roentgenogram of the 
chest showed a triangular patch of diminished illu- 
mination in the left hilar region, irregular in contour, 
with strands radiating outward (Fig 5, A) A 
follow-up film eight days later showed complete 
clearing of the density (Fig 5, B) 

Final diagnosis Loefller’s syndrome, eosinophilic 
pneumonia 

Comment Although the etiologic agents 
were different, Cases 4 and 5 are similar in 
that they both represent densities in the 
hilar region whose appearance may be con- 
fused with the hilar type of pulmonary 
neoplasm, if interpreted from a radio- 
logical view per se History and follow-up 
studies were essential factors m the final 
diagnosis These densities are not unlike 
those found in malignant neoplasms of 
the hilar infiltrating type, which eventu- 
ally encroach upon a bronchus, causing 


atelectasis and pneumomc consolidation of 
varying degree Hennell and Sussman 
express the same opinion m discussing 
the differential diagnosis of eosinophilic 
pneumonia, the hilar type of tuberculosis, 
and suppurative bronchopneumonia 

Case 6 A 45-year-old white male was admitted 
for malaise and cough of three months’ duration 
About five months previously the patient had several 
teeth extracted under general anesthesia and con- 
tracted ‘‘pneumonia,” which was slow m responding 
to treatment He had lost 15 pounds in the three 
months pnor to admission Cough was moderately 
productive, occasionally yielding blood streaked 
material Pam in the left side of the chest accom- 
panied paroxysms of coughing Sputum was 
occasionally foul Temperature on admission was 
102°, and the patient appeared chronically ill A 
roentgenogram of the chest showed an area of dimin- 
ished illumination in the left hilum, extending out- 
ward in fanwise fashion Within this area two fluid 
levels were noted in the second and fourth inter- 
spaces (Fig 6, 4.) 

The patient was treated conservatively by postural 
drainage, and improved rapidly A repeat roentgen- 
ogram of the chest three weeks after initial ex- 
amination showed considerable clearing of the den- 
sity, with disappearance of fluid le\ els (Fig 6, B) 

Final diagnosis Lung abscess 



62 


Charles Gottlieb and Herbert S Sharlin 


January 1948 



Fig 7 Case 7 A Roentgenogram showing a hilar density in the right lung field The contour is irregular 
and linear strands radiate outward to the periphery as in Figure 1 

B Follow-up film two weeks later, showing a fluid level in the second anterior interspace The appearance 
resembles that of bronchogenic carcinoma progressing into the cavitary form 
Diagnosis Lung abscess 


Case 7 A 51-year-old white male was admitted 
complaining of a cough of ten weeks’ duration, and 
occasional mght sweats and fever Cough was pro- 
ductive of a moderate amount of non purulent spu- 
tum, occasionally blood-streaked The patient 
experienced constant pain in the right side of the 
chest, and had lost 20 pounds in the past ten weeks 
A roentgenogram of the chest showed an area of 
diminished illumination m the right hilar region, 
with strands radiating outward to the periphery 
(Fig 7, A) Re-examination two weeks later showed 
a fluid level withm this density , which was unchanged 
m size and appearance. Repeated sputum examina- 
tion was negative for tubercle bacilli The abscess 
was drained bv bronchoscopy, and the patient im- 
proved rapidly 

Final diagnosis Lung abscess 

Comm-ent Cases 6 and 7 present no 
great diagnostic difficulty, providing at- 
tention be given to the follow-up studies 
In neither case can the appearance of the 
density be differentiated from a cavernous 
type of malignant neoplasm In Case 7, 
further difficulty arises in the fact that the 
fluid level did not make its appearance 
until two weeks after the initial examina- 
tion Both patients were chronically ill, 
had hemoptysis, weight loss, and chest 
pains The similarity of these histories to 


those of patients with lung neoplasms is 
striking A definite diagnosis was reached 
only by witholding final opinion until 
follow-up studies were made 

Kirklin and Paterson have observed 
that m a large senes of cases of broncho- 
genic carcinoma, those most frequently 
misdiagnosed were of the cavernous type, 
which were thought to be lung abscesses 
Howes and Schenck also pomt out the 
likeness between a lung abscess and the 
cavernous type of bronchogenic carcinoma 
Other investigators, Holman and Pierson, 
dealing with differential diagnosis, state 
that carcinoma of the lung often presents a 
clinical picture resembling pulmonary sup- 
puiation so closely that an exact diag- 
nosis is possible only by bronchoscopy or 
exploration They are of the opinion that 
any long unresolved pneumonia or persist- 
ent suppuration that does not yield to the 
usual therapeutic measures should be con- 
sidered a neoplasm unless proved other- 
wise 

Case 8 A 36-year-old white male gave a history 
of chronic cough and loss of weight of 30 pounds in 
the preceding year Cough was slightly productive, 
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buioi}S aqx sqao ioum} pazis-}UBi§ jo 
uorjBtruoj aq} /q pa}BOipur sb uorjBipBi aq} 
Zq pain Cm uaaq pBq spaa Suiuretuai aq} jo 
A\aj y saSpuq iBjnpaaiajm avoj b puB 
‘uoi}Bznxt}Biaq [Bi}uaa ‘noi}Bagi}Bi}s Zjrea 
Aioqs o} unSaq pBq puB spuBjsi m padnoiS 
aiaA\ spaa SnniiBraai aq} }nq ‘ioum} 
aq} jo uorjarujsap }q§qs sbav aiaq} (a ‘fj 
2iX) /Bp }sip-/}uaAi} aq} uo i SSI J° 
asop ioum} ZpBp b qjiA\ ‘pa}BrpBHi-iaprm 
ZpsocLmd sbai ioum} aqx psuo} aq} jo 
BtnotnaiBa pa}Bi}uaiajgipun ub sbai (v ‘fj 
SiX) ioum} {BmSuo aqx fl ainSix in 
pa}Bi}snpi si uoi}biu}bui jo ssaaoid siqx 
ZpBaiSojo}Siq am}Bm aioui auioaaq Zbui 
ioum} aq} asuqd ZiaAoaai siq} SminQ 
uoi}BipBi jo jaajja aAijarujsap aq} o} 
pas}i }dupB osjb }q§uu ‘pa}BipBni-iaptm 
uaqA\ boran} b }Bq} pa}Barpur (i ggx ‘ d i) 
asop ioum} Zjrep aArpajja umtuijdo aq} jjuq 
-auo qjiAi pa}Bai} siouin} jo Zpn}S aqx 
ajBdiaqiBd sio}obj jo laqiunu b qSnoqjjB 
‘UAioirqun si insraBipaiu }OB\a aqx }uaui 
-piBqmoq uoi}BipBi puBjsqjui 0} ZjqxqB 
aq} aunboB 0} puB ssaaoid ZiaAoaai b jo 
stream Zq jjasji jaajoid 0 } ajqB si mnqaq} 
-ida snourenbs payijBijs jbuiiou ‘Zjjuared 
-dy uoijBrpBxu panuijuoa jo a}ids m 
jBaq 0} uBSaq suoijaBai jBSoanm pire urqs 
‘}uam}Bai} jo qaaAi qjjxj aq} jo guruxuSaq 
aq} }y (g Six) paunaao uouamouaqd 
iBqnaad b ‘ami} jo pouad papua}xa ub iaAO 
paia}srmmpB sbav s/bi uaS}uaoi jo asop 
Zjrep pBras b uaqAi ‘}Bq} paAiasqo sbai }i 
‘(c ‘f) sa}Bi aSBquuqs iomn} puB uoi}3Bai 
urqs jo saipnjs jBtauqo snoiAaid uj 
naijmpvjjj; 
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081 3 X 'uouEagnBJjs 5q3qs pnB noirezinuBjaq pexiuaa 
Xjrea are areqj, paXoxjsap uaaq aABq ssbui fpa qasa jo sqaa |Bjaqduad 
A\aj y J 000‘S XpjBimxojddB asop jonmj, Asp is;j; no Xsdotg a 


-qduad aqx Surpiajqoxd axe s;sB;qoxqg 
SunoX ‘XjsnoiAaxd paxxnaao uorpnxjsap qaa 
xouin; axaqAV auoz b in ‘sup Smpunox 
-ins 'saSnnqa aAi;anx;sap StnoSxapim spaa 
xouin; pnpisax jo pnBjsi px;uaa b naas sr 
axaqX Xpnoannqnmis apxauaSap ;ou pip 
spaa xouin; aq; uiaxaqAi ‘nannaads anres 
aq; jo BaxB aAijisuasoipBJ ssaj xaqjouB 
sjnasajdaj 'a ‘cj axnSix noipziuipXq 
SmuutSaq SAioqs pq; anssi; ai;sBjqoxqg 
Xq xomn; jo ;uamaaBjdai qjiM q;nap qaa 
a;nan XjXBa paxmaao ssq axaq; ‘xomn; aAi; 
-isnasoipBJ XpAtppx b uioij uaqn; ‘a 'gj 
ainSig ux 'snqx sisoxqg jo saSn;s qB 
Avoqs Xbui norjBrpBxn xa;jB uaqn; nannaads 
Xsdotq JBjnaijiBd b ‘X;iAi;isnasoipBi jo 
saaxSap ;uaxajjip SuiABq spaa urejnoa pq; 
Siouinj jsom m ‘Xpuanbasuop paXBj 
-ap si sisoxqg ptainaaBjdax pnB ‘Xjmojs 
ajoiii apxauaSap spaa aAtjisnas ssaj aqx 
anssi; snoxqg Xq paaBjdax aq noos pun 
Xgrea apxauaSap pm spaa xouin; aAijisnas 
-otpBj aiotu aqx spaa xouin; aq; jo uoi; 
-anx;sap jo apx aq; uodn pnadap sisoxqg 
;uaraaaB[dax jo aSu;s pnB a;BJ aqx 

papjB;ax 

aq o; sjBaddn spaa xouin; jo uoi;anx;s 
-ap noi;BipBJ SuiMoqoj sisoxqg ;nanxaaB];d 
-ax jo ssaaoxd aq; ‘ssapqpaAajq sansna 
sisoxqg paiuaaBidai puB sxnaao uorpni;s 
-ap xomn; axopq ‘axnsodxa uoi;BipBXXi 
Sumopoj pouad papj b si axaq; asnna 
-aq ‘a;Batpnt pjnoM saxnSg aAoqB aq; sb 
Snoj os a;mb ;ou si Xnpp jo pouad srqx 
3Sb;s aniBs aq; uib;;b o; sXBp naapmoj 
o; na; axinbax Xbui sisoxqg ;uamaaB[dax 
‘spaa xomn; paXox;sap jo boxb ub ui ‘xaAa 
-aiojj sXnp aAg XjapunxoxddB ni anssi; 
ai;sBjqoxqg SunoX jo uoi;Bxajqoxd aq; Xq 
paq pxM. pnnoM paiSxns y uoipipni 
-xi Suunp paSuBqaun xo ‘papxnpx ‘pa;B 
-xapaan si sisoxqg ;uauiaaB[dax jo o;bx aq; 
xaqpqM. o; sb sasuB noi;sanb aq; 'buiox;s 
aq; uo uoipqiBi jo ;aaga aq; SuiXpn;s uj 
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SiX) 3nssi; 3Ai;aauuoo paznn T BXn Tn ' ?l 

-raoa Braoqs asnap b si axaq' Xpiu^f^ 

os saxn;Bin XpAissaxSoxd anssi; 

-uoa *sXb P q;qSta-X;uaM; pu ^ a 

-X;naM; aq; naaxipg anssq snojqtl J 

sip qJnojin Smjjno m Apiagjrp SLj 
-ua pdpas xo qaund Xsdoiq an; 
Xpuaraqa a iq B;aa;ap axn paquoL ,S 
Bmox;s aq; ui saSnBip aq; sXnp ;sxgX; Ua .n 
pnB qjnaapmoj aq; naaM;ag 
axn qaiqM jo araos ‘sjSBjqoxqg S unoX * 
jo SBaxB aSxBj XpjBxapom snoxamnu nZ 
:>q £vm '(o ‘ex J, a ) ^ 

-xnoj aq; no spaa anssi;-aAi;oa nuoo ;r nDB 
Sni;sixa-axd aq; jo noipsnapnoa o; osip 
;nq s;sB iq oxqg jo noipxajqoxd o; Xnam 3 
anp ‘xasuap XpAissaxSoxd samoaaq atnoil 
aq; xa;jBaxaq X Bsoarnn pinion ;naa E [ pt: 
aq; ui uoipBax aaxSap-pnoaas b aanpoid 
o; ;naiagjns ‘X;isua;m qStq B pauaE.n 
snq uoi;bi P bi jo sasop puoi;a B xj Xjrep am 
jo ;aajga aAi;anx;sap aAippimna aq; 3mq 
siq; Xq ;nq; ;obj aq; apdsap spaaaoxd noq 
-Bxajqoxd siqx spaa xomn; Xq paidnaao 
Xjxatuxoj SBaxB aq; o;m SuimoxS sjsnjqoiqg 
SunoX jo uuoj aq; m anssi; aAqoaunoo 
A\au jo uoi;Bxajqoxd SuramSaq paAxasqo 
aq Xbui axaq; ‘xaAaMoq ‘XBp q;na; aq; ig 
;nasaxd axn sxaqg naSupoa mq; Xirej^ 
lajann SmuiB;s Xpprep ‘padBqs-apmds 
xo JBAO aABq PUB padBqs-ajpmds Xqro 
-qsuapBXBqa aiB spaa anssrj-aAqoaunoD 
;PPB aqx (a ‘gj Six) spaa xomn; Xq 
paxnasqo XpBuiSuo axa.w ; B q; anssi; aAq 
-oauuoa ;jnpB asooj jo sboxb uaas axe axaq; 
‘qaaAi ;sig aq; jo pna aq; piBAio; snqx 
Braox;s anssi;-aAi;aauuoa SmXjxapun aq; 
AiaiA o; sasodxa (q;Bap qaa a;na B ) sisXj Xq 
sjpa jo aauBXBaddBsip Xjxbo aq; ‘(v ‘c; 
Six) Jomn; XBjnpaa aAijisnasoipm b nj 

spaa anssq 

-aAipanuoa aq; ui suonpiaqB XBapnn pni 
saSuBqa aAijBxauaSap XxBmud ‘;na;\a xassa; 
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U3A9 puB 'srsouqAd 'srsAfoAxBji suoi;eu;s 
-ssojd jo sso[ ipm goipaMS pire ‘sxaqg 
apsmu jo noijBjnamSBjj ‘AqdozfB paapreui 
jo pa;sisuoa sag iie qo aqg BtuomajEa 
ipm pa;Bjqgui anssi; apsmu papnpur ;Bq; 
suaunaads Asdoiq aq; jo Avrem m pa;ou sbai 
sxaqg apsnm aq; jo agBorep uoqBtpBg 

spsiiffl ui saSuvi/j 

sjoum; pajBjaapi asaq; jo 
Ansar jo suoi;jrod pBiotpadns aq; ui juasaid 
si ttorjoBaj jOojBnraxBgxn ajnoB uy anssi; 
jo sisoxaau pun uorpruqsap qjm pa;a 
-toossB jBqj uuq; xaxpo uoqExqgui JBpipaa 
aqq o; aauBogrugis jb roads Aub a;nqu;;B 
o; ajqBun are axv 'jEuajaur .mo jo Apn;s 
b raoxg jnasaxd oxb sa;Aaoqnai .reap 
-nuoqdjonx/jod 'spaa xoran; jo uoi;anx;sap 
paqxBiu o; ajBJapoxu si axaq; uaqxv 'snatu 
-toads Asdoiq xa;B[ uj spaa BiusBjd puB 
sajAaoqdiuA; jo ApuBunuopaxd pasodnioo 
sr ';qgqs qgnoq; ‘sisoxqg ;uamaaB{dax 
jo sbojb aq; m noijBxqgur xBpqpg) 

vuwjis P uv 

snsstx JOtunj m uotpvs# Auojviuiuvifuj 

guitog 

Aq pa;axdxa;m se ‘spaa xoum; aqj pioqe xo 
^Cojjsap o; ansstj aAijaaunoa pazmqeAq aq; 
jo jxed aq; no jdmajjB ub ueq; xaq;Bx ;aajp 
notjBipBj apqduioaui jo aAijJoqe ub Ajqe 
-qoxd sr siqx anssi; aAijaaunoa pazmqEAq 
'xBpiasBAB ApAijBpj jo ssbui b m spaa 
xoum; ;db;ui jo ‘auoq jo emoipqgopua 
pajBipejji A[tAeaq b m se ‘gurpug {BuoiSBoao 
aqj Smquasap sbm ajj (qx) guiAigr Aq 
paonpojjux ‘sisoxqg aArjJoqe ‘mxa; aq; si 
axn;aid siq; m guisnjuoa jeqAiaraog sisoxq 
-g juaraaaBjdaj b ApuBumiopard si jnq 
‘saApsraaqj spaa jouinj aqj jo uoipnqsap 
aqj m pred Xub ji apjq sAe[d anssij aAijaan 
-tioa aqj jeq; uoissaxdrai xno sr jj spaa 
Jotunj aq; jo amos jo uoi;atu;sap uoijeixXqd 
-sb m Smqnsax ajn;aej;uoa aAissajSoxd 
oSjapun o; pagape si aussi; stqx paq 
anssi;-aAi;aauuoa paziuqeAq 'asuap b hi 


pajBjaajBom amoaaq sjpa joum; ;u E1 
-oipex [Bnpisaj ;eq; amos Aq p 9D J'' SOj 
si ;i ‘spaa joum; aq; uo uoijBipm , 0 7'°° 
aAi;aiu;sap ;aajip aq; 0 ; uoi;ipp B ^ 

paxn[in aq neo spaa a n <L 
-aAipauuoa ;uB;sisaxoi P Bi Aprempjo ? 
axojaq aSiej aq ;smn asop uopeipej 3A , 
■numo oxp J 

Strunp ;uamraojd ;som a J3M P ub Aep J 
o; q;ua A as aq; uo paxeadde ; SJg 
asaqx spaa aq; jo age;uaoiad nem! 
b pa;aa 5 B pue aaxgap m ppm ApelaS 
axaAi Aaq; ‘sasBa 8 g aq; j 0 9I m pa AJasr 

3J3M spaa ibuioj;s m sagueqo Anjiand 
asaq; jo suoijeuiqmoa snouBA qSnomiy 
(o ‘qx gig) s;sB[qojqg pa;Bapmn;m ra 
‘aauB;sm auo ui ‘pue ‘sxaqg naSepoa am J0 
uoqBjuaragBjj pue Suipa^s ‘sisAjoira pi 
sixaqxioAjBq ‘sisouqAd sb qons ‘spaapmon s 
jo snajanu aq; m uaas ajaxv sagneqa a A qma 
-uagap xaq;o ‘Apuanbaijuj snapnuam p QB 
iusB[do;Aa aq; jo uopepnoBA ajeoapomoi 
;qgqs spaa anssi;-aAi;aauuoa ajnjBtn ajom 
aq; jo ApeuoisBaao puB s;sejqoaqg g nn0 y( 
aq; jo SuqpA\s jo pa;sisuoa sagunqo asanr 
;uauido I aAap jo sagB;s siiouba nap; 
‘anssi; aAi;aauuoa ;uaiuaaB{daj aq; lu pm 
paq jouin; aq; jo anssi; aApaauuoa atp m 
q;oq ‘(d ‘e; gig) sxaqg uagspoa pin: spaa 
anssq-aAi;aauuoa aq; no ;aapa a A qatu;s 
-ap ;aajip v ‘jaAax^oq ‘sasBa rno jo amos 
ui xnaao pip axaqx sAbj uag;uaoj ipm 
SJoran; axqB;uB{dsuBj; gm;Bq)Bxn uaqii 
‘S[pa [buioj;s aq; ui saguBip parrp ou 
pimoj (j) uiaqaeg puB qaruppj sisorqg 
3Ai;BJBdaj puB ;uamaoB{daj jo asoq; Snoq 
‘ain;Bu ui AxBpuoaas ajB a A oqB paquas 
-ap saguBqa jbutoj;s ;uBmiuop aqq 

spaa 


joum; jo uopBjauagap ap;q naaq ssq 
axaq; asnBoaq sisoaqg ;uaiuaae[daj ag;q 
aq A Bin axaq; ‘jouin; ;uB;sisajorpBJ b u; 
anssi; aAi;aauuoa ain;Etn Aq paidnaoo 
a\ou si siq; pus paAox;sap ;sjg araxi spao 
Jouin; axaqAv a;is aq; sbai anoz pra 
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( )eg X uoijBZiuifEXq pacunonojd si ajaqx qoiqAi m anssrj 
aAiiaauiioa asuap jo pasoduioa BajB jaqxouy XBp mfz uo Xsdoig s 


xuaxpug; puu qaiupj,\r ‘puuq xaqjo aqj no 

tt spssaA poojq jo uoij 
-BJauaSap pire uoxjBpxunjs xuojj jjnsaj noq 
-BipBxn Sumoqoj sjoapa n B .. X Bl X} papnaj 
-uoa naAa jaSnipup; sjpa jo xpeap aqj 
joj jojobj ajqisuodsai b sb saSuBqa pssaA 
pooiq jo aauBjjoduu aqj passaxjs osjb (xi) 
jaSuqpij puB (oi) SuiAig s-ioumj uEiunq 
puB jbiuiub m puB sanssxj [Bnuon ui qjoq 
spssaA poojq aqj uo uoijBipBxn jo pajja 
SuxSBuiBp b si axaqj }Bqj papnpuoa ajj 
SrnuuiSaq sbai uoissaiSai aAipB uaqAA 
‘axnsodxa ratupBJ jajjB qaaAA auo sjoranj 
ui spssaA papnpao punoj (p) jaxuBiQ 

tpajja aAijaaps on pBq puB sanssxj 
puB spaa jo sadAq [[B no joajja aAijaxujs 
-ap SuiurpipvuaAO ub pasiojaxa nmrpBJ 
jo asop aAissBtu a [Sms aqj jnqj sjsaSSns 
snoijBAjasqo asaqj jo uoxjBjapxsuoaa'g 

jomnj b jo norprujs 
-ap noijBipBj jo rasraBqaara juBpiodmr 
ub sbaa spssaA poo[q uo noijBipBJ jo joajja 


aqj jnqj rarsnpuoo aqj oj p 3 [ ‘jotmtTr^ 
-sbab UB jo aauBjsisajoipBj aip qj Uv ^ 
-moo sb jomnj jb[udsba b j 0 Xjxaxu 1 
-oxpBJ 3AXJBPJ aq; sb tpns ‘suopJ-J^ 
[Bamxp pun [Bjuamuadxa jatp 0 p UB 3S3 q ° 
sanssxj aAijaauuoa jo uoxjBznnpiCu ' IJj 
sxsojqp juarnaaBjdaj tjjxai uorpiaoss/? 
‘aajSap SuuCiba m sxjuajiBpua aAqBj 31n ' 
pasopsxp uoxjBipBj jo sjaajp ^ ^ 

saxpnjs -iaipo sanssxj jo sxsojaau oraiaiJL 
[booj ux Suxjpxsaj /jpaSapB spssaA poop 
noxjaxujsap aAisuajxa papaAaj ‘mnxpBj , 0 
asop aAissBm ajSuxs b jo joajja 3Ip no ^ 
‘saxpnjs oxSojojsxq jsaxprea aq X p ISJ9Ao ^ 
-uoa sx jomnj b jo spssaA poop ^ 
uoxjBipBj jo jaajja aqj jo aanBjjodnn oqj 
sj 3 ss 9 /\ -pooiq 

(91 Sl £) S IP 3 anssxj-aAxjaauuoa Snip^m 
-ojd jo xaoj ajaAA sjaqq apsnra SnijuianaS 
-ap jo SB3JB asaqj jnoqSnoiqj paiajpoc 
Bmma[oajBS axp ux uaas aiaM xapnu jo ssoj 
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odfl IIOIJBipEJ JO J03JJ3 J09-Tip B SB AjUO 

, n jbooo XBtn sqso jomnj jo noxjBjanaSap 
ooj }Etp jsaSSns pjnoAi sxqx soSnvqo 

XIJBipBJ 3-I3A3S JftllAlOqS SJ3SS3A IJJIAi 
ijBtoossc ajaAx spaa jouinj pajBJanagap 
sb 3 jb ‘AjjBnoxsBaao saSneqa panoijnatn 
voqB aq} pajBaAaJ Aiaj b Ajno pu B jbuxiou 
readdB sjassaA Annin ‘noipas ajgtns 
tn jBqj os ‘amjBH m jbooj Xjjnanbajj 
a\ Aaqx jnaxnjBajj jajjn pus Suunp 
BdUiij snouBA ?b pajjnoao saSnBip jaqjo 
gqi norjBipBJjrt J3} jn XjjBuoiSBaao pun 
‘Avp xjjqxfia-AjnaAij aq} oj du noxjBipBJjx 
Snunp sauiTj shoijba jb paAjasqo sbax 
sxqx spaa jBipxpopna jiaqj jo SuijjaAts 
xptAi sauBjpdBO aq? jo noijBjBpp sbax 
jeuajEtn jmo m Suxpug uotmnoa jsoxu aqx 
(LI ° r d) IP" 3l H jo Snraaqaiq} paqiBui 

JO JJBAV [3SS3A 3qj JO £ISOJ03H XJJLU pajB 

-dossb Ajpnsn ‘sauajJB jjbois pun sajouaj 
-jb jo sxsoqtuojqj ‘sajAaoqnaj JBajannoqd 
-joraAjod Aq sjjbax Jiaqj jo noxjBJjjtjnx Aq 
paxnBdtnoooB Ajjnanbajj ‘sajouapiB pnB 
'sajnuaA ‘sauBjjxdEa jo sjjbav aqj jo sxsojaau 


‘sauBjpdBD aqq jo uoijBjBjxp ‘ sauajJB 
nEXUS PUB SajOIjajJB 9qj jo AjJBUOlSBOaO 
Apio pxiB sauEjpdBD aqj jo Ajjsora ‘sjjaa 
IBqaqjopna aqj jo SmjjaA&s 3 jb saStrerp 
aS3I bL sjojBiijsaAux Xtrera Aq paquas 
-ap naaq aABq sjassaA poojq jo Ajnfux 
uoxjBrpBj xnoij gtnjjnsai saSuBip aqx 
aanBjsm AliaAa jsouijb tn aajgap 
araos oj juasajd sba\ sjassaA oj aSBixiBp txoxj 
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sasBasip juajajjxp axjj joj ja oj 
III saiqtix ui UAvoqs si jBAiAjns aqx 
uoxjaajxp jno japun XdBiaqj 
jo jjbjs axjj uiojj ‘asiAuatjjo ‘ sjuaxujBajj 
asaqj jo SuiuuxSaq axjj xuojj jbaxajhs axjj 
pajBp 3 av ‘sjuaxujBajj snoxvajd paAiaaaj peq 
juaijBd axjj jj sn Xq parajyuoo sbav pire 
ajaqAvasja paqsqqBjsa uaaq pBq sisouSBip 
sjuaxjBd Avaj b uj apBiu sbav sisouSuip 
axjj sb uoos sb axuqo jno m pajJBjs sbav uoij 
-B ipBJjx ‘sasBO jo XjxjoCbiu axjj nj ajup oj 
Jo qjBap pjun XdBjaqj jo SuiuuxSaq aqj 
xuojj paAvoqoj sjuaxjBd \zz JOJ jbaxajus jo 
qjSuaj aqj auinuajap oj ajqxssod sbav jj 

suoissnuaj jo uoij 
-BJnp aqj joj ajnsBaxu b Srnaq raoaj jbj ‘ajoj 
-ajaxjj ‘si sasjnoa uoxjBxpBJJi aqj jo SxrroBds 
aqx suoijnjxjsm jaxjjo jb panmjuoa uaaq 
SBq XdBJaqj uaSjuaoj ‘axuos nj sjBAjajm 
Suoj jb XjpoxpBJods Xjuo naas uaaq aABq 
sjuaxjBd aqq jo axuog Xjjnayjxp jBiaads 
qjiAV jqSnBJj sx suoissnuaj aqj jo uoijBjnp 
aqj puB asBasxp jo xaoj jo sadXj suouba 
jo uoxssajSaj jo aajSap pun Xauanbajj 
aqj oj sb jBuajBiu jno jo sxsXjbub aqx 
spouad Suoj jaAO sjuaxjBd jo jaqxunu 
jajjBins b jo uoxjBAJasqo asop jo sasBO jo 
jaqxunu aSjBj b jo uoxjBnjBAa jbdxjsijbjs aqj 
jaxjjxa ajxnbaj suoxsnpuoa pip a ajBnjBAa 
oj jjnoyjxp Xjamajjxa sx ajusBaur aAijBqjBd 
b jo ssauaAijaajja aqj ‘BiuoajBSoqdxuXj 
puB Bixuaqnaj ux asjnoa jBixpiAipux aqj jo 
hoxjbxjba jBaj§ aqj puB asBasxp s/uxqSpojj 
jo ajnjBu UBajoJd aqj jo junoaaB no 

SNOixYAuasao an-Avcrnoa 

suoisujsubjj poop 
jo sauas jojjb BxuoaJBSoqdiuXj pazipjauaS 
qjiM sjuaijBd ux apBui ajaAi suoxjBAJas 
-qo JBjiung jaajp aAijBjnrano b axxinssB 
oj Suo[ ooj sbav sasjnoa uaaAvjaq jBAjajxu 
axjj puB ‘X'pnoiA.ajd sb oxubs aijj ajaAv a§B 
-sop pun axuqoaj aqx Bpuojq m suoxj 
-boba paSuojojd SuiAvoqoj paAOjdxnx pBq 
sjuaijBd aqj jo uoxjxpuoa jBjauaS aqj jajjB 
noxjBrpBJJi paAvauaj japun paJBaddBsxp 
sapou jBJaqduad paSjBjua aAisuodsaj-uou 
‘asnasxp s ( irrqSpoH jo sasBa oavj uj jnam 
-jBajj aAijjoddns aAisnajxa JajjB XqBioad 
-sa ‘suoissixnaj Avoqs Xvm aauBjsxsajoipB^j 
jx joabj Xaq; qSnoip ‘juaradopAap sjx 


joj jnasajd aq jou paan ‘sxsojqq aAxssaaxa 
pxrB iCjXJBpiOSBAB SB 'SaSuBqO UOXJBipBXn 
jBaoq AdBJaxp aqj jo puB asBasxp aq; j 0 
ssajSojd aqj xjjxav sdopAap jnq jasuo ^ 
raojj pajajxrrxoaua XjajBJ sx jj XdBjaq; 
nagjuaoj jo ssaujnjasn aqj jo uoijBjnnq 
jnanbajj jsom aqj sx ssanjSBj noxjBipBJjj 
jx Xq paAaqaj aq Xmu 
‘Xp2arnoua{ds jo XqjBdonapBqdm/j pin; 
-SBipain aSjBj Xq pasnna jBqj sb ‘ssajjsxp 
jbooj amos ssapm pajBoxpuxBjjuoa sb ji 
pjBSaj oj snsuasnoa aqj sx jj Bnnaqxxaj 
ajnaB ux aAxjaagaxn sx XdBjaqj uaSjuaojj 

nosuBdxnoa joj BjBp 
[Boxjsijbjs on ajB ajaqj ‘aSpapvonq Xxn 
ox sano pajBipBJJx m sb jpAv sb sjuaijBd 
pajBxpBJJi-uou ux Jnaao suoxjoboj pioraaq 
-naj pun BituauB ajaAas jbuix oSb sjb3j( 
uaj ubxjj Avon paAjasqo Xjjuanbajj ssaj 
qanm ojb ‘sajnjanjjs snoauBjnaqns jo uxqs 
aqj jo uoijBJnpux sb ‘saSuBqa ajBj qy 

sjapjosxp jaxjjo aqj jo 
sa§Bjs {Buy aqj ux pun Bxxuaqnaj ajnaB xn 
sb ‘XdBJaqj oj joud Suxpaajq oj Xauapuaj b 
qjiAV sjuaxjud ux paAjasqo sbav uoxjBxpBJJi 
jajjB junoo jajajBjd aqj jo uoxssaadap y 

UOXJBXpBJJX 

sapnpajd BxxuauB ajaAas ‘saSujs ajBj aqj uj 
sisouSojd oj pjBSaj ux sb jpav sb ^dBjaqj jo 
uoxjaajxp aqj ux apxnS ajqunjBA b sb paAjas 
suoxjBAJasqo asaqx asnasxp jo saSBjs 
Ajjb 3 aqj ux uoxjBxpBJJi japun paAOJdxra 
ajaAv jo pajaajjB jou jaqjxa ajaAv junoa 
qao poojq paj puB uiqojSoxnaq aqx 
juapiaxu sxqj JajjB sjBaA oavj ubxjj 
ajoxu joj paAT] sjxxaxjBd xjjog uoijbxpbjjx 
jajjB padopAap sxsojXaopuBjSB ‘Bimaquaj 
axjBqduiitj axuojqa qjm sjuaxjBd oavj uj 
spunodxuoa pJBjsnxu uaSojjra 
jo asn axjj Suiavojjoj suoxjBAjasqo jajjB 
uuqj sjnaao spAaj i\vo| qans uiojj XiaAoaaj 
qaxqAV xjjxav XjuBjnSaj aqj qjiAV jBqxxuBj ssaj 
ajaAv 3av ‘uoxjBAjasqo sxxjj jo aunj aqj jy 
Biuiaqnaj snouaSojaAxu axuojqa jo asno 
ajgxns b ux paAjasqo sbav Xdujaqj ua3 
-juaoJ jo uoxjBnuxjuoasxp aqj JajjB xjjuoxn 
auo 000 ‘I °I <Jojp y aJBJ sbav ‘jajaxn 
-xqrxu axqna jad 000'S uuqj ssaj oj junoo 
ajxqM aqj jo dojp b qjiAV ‘Biuadoqnai 
ajaAag sasBO jo XjuofBxu aqj ux paAios 
-qo sbav uoxjBxpBJJi jajjB junoo yao poojq 
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10 sasop HEtns japjE paAjasqo o-um ja^noj 
U 9 A 3 due norpEJtip ( sjb3A jtxoj op o.va 
to snoissnxrapi EiuoaJBSopdunCi jo sasBa 

niEuao ui pEtjp op J-eprars ptre ‘Sxnqnqs 
H3PJ0 seav ^poq ppop app Jsao jo Xhedoj 
sasop peins op asaodsaj apx Biraapnaj 
snotxagop^ro oraojpa ppm asopp rtBpp 
ooipBipBJJi ssa[ panrn paAiaaaj Braiapnaj 
axpBpdm^j aruojpa ppiAi. spxxaxpBd 1 l\~ 
QOO'OS xnspp ssaj jo ptmoa paa poojq 
apipM jEipitn ire pop sjoAiAjns nuap-guoj § 
jno jo srs ppBap P^n paAvopoj spuaxpBd 

08 IP J0 J sr P nolu °I P^d ™ 03 SB 

stpuoui ppSra-itp-miP seav ppoap pptm paAVOj 
-joj Bnuaqtiai aipBpduuCi oxuadoqnaj ppm 
spoapEd 9 jo jbaxajus agBJaAB apx ^lAiojs 
mohj ssaxgojd op spnap ospx uuoj srpx 
Bitnapnaj jo iruoj aroadopnaj v svq saipJtpp 
app tn ano Apro apx asBasxp app jo pasno 
app pe agE jo sJEaX Xpjy joao 3 J 3 av sjoaxa 
- ms uuap-Suoi g mo J° ua^ag asjnoa 
tigraaq XpAipBpj e sapop ^jpuanbajj Bixuaq 
-naj opEpdtnXj oiuojpa ajdoad pjo uj 
uuoj oipEpdraAj app m 
asjnoa jenpiAipm app jo uoxpbxjba japoaaS 
app spaapaj uoxpBAJasqo sipx Biraaq 
-nai snouagopXxu otuojtp ui xrepp joavoj 
ippgps dnojg ajopAV app jo p ax a jus agEjaAE 
app puE japgxp Xjppgps sbav sjoAiAjns 
jEai-aAp app jo jbaxajus agBJaAB app 
‘sxno xn se ‘dnojg sip uj (puaa jad j 6 ) 

11 JO l SBAV SJB3^ 3AIJ J3AO p3Ap OpAV 

Eimapnai oipBpdtuiCj oxuoxpa xjpiAv spxxaxpBd 
jo jaqxnnu app ‘geuapBux s ( J3abi3 uj 


sjbojC aajpp 

jaAO paAp 'paaBJpxm app gtnpupxn ‘dnojg 
ajopAi app jo (puaa j ad og) spnaipBd uaapxxg 
sppuom Xpjnqp sbai ppEap pptm paAvopoj OS 
app jo jbaxajus agBJaAB apx sppuotn xxs 
pxre sjbsX nap sx apBp op paAvopoj f app 
jo auo jo jbaxajus psaguoj apx sppuoui 
anra pxrB sjb aA xxs sbav ppBap ppxnx paAvoj 
poj xnapp jo f jo jbaxajhs agBJaAB apx 
sreaA aAp J 3 A 0 paAp Bimapnaj oxpBpd 
-raXj oxxjojtp xjpxAV spxxaxpBd jo jo ppgxg 
{A I viQPJL) vniaqna'j otuouxjj 

ppBap JipUU 3 AXS 
-uodsaJOxpBJ pauiBxnaJ pnB sasop uagpxxaoj 
pgxp Xj 3 a ppm papBajp guxtcxngaq app xxiojj 

SBAV JBAIAJX 1 S pSagnOJ app XJpXAV puaxpBd apX 

spouad guoj J3A0 jCpBaxpBinapsjts uoxpnjos 
s ( j3javox uaAxg xxaaq pup sjbotC 3atj joao 
paAXAJUS opAv spxxaxpBd xxs app jo Juop 

SJBaX uaap 

-axrrn ptre xiaapupp 'XpxnBU '(g) s i unBtrrpix\ 
jo axnos sb guoj sb paAp opAv spuaxpBd Awe 
aAJasqo pou pxp aA\ sqpxioiu jrioj-^pnaAvp 
sbav pt duojg ajopAv axjp joj ‘ sjBaX xxs sbav 
spuaxpBd f asapp joj agBJaAB apx sasBO 
69 guouiB qBAXAjns JB 3 iC-aAxj f papjodaj 
J 3 ABJ 3 ajnpBjapp jaAvaxx axjp in asopp 
ppxAV puaxnaajgB m aJB saingp asapx 

ajoxn jo sjbsA aajxjp 
paAp ‘paaBJpnn app jo xioxpanpap puoppm 
dnojg ajopAv app jo pjrqp-auo jCppBxxuxojd 
-dB ‘spuaxpBd xxaapxtg sppxxoux aajpp-Xpixpp 
sbav ppBap jxpuxx paAvopoj spuaxpBd eg jo 
jbaxajxxs agBJaAB apx ppuoxu auo ptre 
sjuaA ppgxa psaSuoj app ‘sppuoxu aAp ptre 
sjBaA xxs sbav jBAtAJns agBJaAB Jiapx 
SJBaX 3Aij J3AO paAp Bxxnapnaj snouagopAxn 
oraojqa ppiAV spuaxpBd 6b J° ( III 
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asEasip jo aonapiAa jnoqjiAY g ‘sreaX 
aAtj n sqj jaSnoj Suiatj sjb sjnoijsd aajqx 
Xdnjaqq jo StrrumSaq aqj jajje sjeoX 
£1 psip sno 'BmooresoqdmX( qjuY sjuaij 
-vd n jo (Z/L 2N D J.) viuoiumoi[4ut£j 
joua jboijsijejs pnoXaq aq 
OJ poms OOJ 3JB S3U3S pazXjElIE aqj jng 
jnareddE saraoaaq aonaiaijip 3 hies aqj [euaj 
-eui Jno uj SraAq qijs asoqj joj jaSnoj 
qonra seay asnasip aqj jo asjnoo oSejoae aqj 
‘sauas uaio Jiaqj uj ajnp oj paAioqoj 
sjrraijEd SmAq aqj jo asoqj pzre qjsap pjtm 
pOAYOqoj SjnaiJBd 3qj JO SSJTlSg JBAIAJnS 
aqj Xq pajnasajd amjoid jnaisqip aqj si 
pnoDss aqx 6861 ra sauas (g) s.jjaqpo ra 
jnaa jsd pg puE ajnjijsm sqappjjojj uiojj 
2861 nr pajjodaj juao jad si oj gS6I ra 
(f) pjoq puE smprefsa(j Xq jiodaj aqj m 
jnaa jad 01 raoij ‘ajnjBjajq aqj m papjoa 

-3J S3JnSy JEAIAJT1S JB3X-3Aq aqj JO 3SU 

XpBajs aqj si jsjq 3qx asEasip s ( rrrqSpojj 
ra spoqjaui XdEJaqj naSjnaoJ jnaasj ajom 
aqj jo XoBatjja jajEajx? e ajBOipm jon XEm 
jo Xeui qoiqAY sjraod oayj oj uoijnajjB 
p3pE3 9AEq (i) JSqJEJ pnE nosqoBf 

sXop Xjxis 

oj uaajjg ra ranrajSEipsra aqj ni J OOO'g 
sbay S 3SE3 asaqj ra pajaAipp 3sop qjdap 
ranrairara aqx panrejqo seay noissajSaj 
paqrera Xjsa jo ajajdmoa maqj jo pE uj 
jnaraaAjoAui jEinjSBipaui paAYoqs ireds 
3JP Suof e pjiAY gg aqj jo sjuaijEd xig 
XdEJaqj jEijira aqj J3 jje JE 3X pnoaas 
aqj ra psjjTiooo XqjBdonapBqdraXj pazqeja 
-ua§ jnq ‘juapiAa aureaaq aauajjnoaj jbooj 
0J\J sXEp 3U0-XJH3AYJ HI J 001 ‘Z J° 3SO P 
pjdap e p3Ai3D3J ranmjSBipam aqj ra snooj 
XjEraud aqx Joranj apou qdmXj jeoiaj 33 
e oj sXop oil ra “cl j 009'S ‘Jraxpo ra 
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shsvq n ni Aavaanx jo ONiNNioag 
xraxay avAiAang vnooavsoHanAg ia aaavx 


1 3jirai3pid3 jsiora e Xq paAYopoj 'Eprvc atn 
m pjdsp mo s je sXEp naj ra j qoo‘8 se m 
asop apj asEO ano uj snooj siqj oj aSesop 
qSiq qjiAY asjnoo aj§ms e jojje papojjuoo 
p3tnBui9j 9SB3srp snooj 

E qjiAY sjuaijEd g aqj uj nmmjSBipam 
aqj ra pjiqj aqj ra ptre spuEjS jEJaqduad jo 
sjuaijEd g ra ‘XqjEdotrapEqdraXj pazpEooj 

E SEAY 3SE3SIP aqj JO UOIJEJSajnTBUI jsiy 

aqj 'sjoaiajtis rajaj-5noj aqj jo g uj 
EtnoojES s i raqSpoH jo sisonSEqj e ra pajjna 
-noo sjapojg; p he jsiSojoqjnd jno sjuaijcd 
gg aqj jo ano uj dnojS EraojniiEjSBJBd 
aqj oj jtiao jad qc uEqj ssaj panSissE oay 
‘sjeoX 3aij ucqj jaSuoj paAJasqo 3J3 ay oqAY 
sjnaijed 9 g aqj jo sapqs aqj Suimurexo 
-aj nj EtnoojES pun ‘EraopinEjS ‘Emoj 
-mrEJgBJEd jo sdnojg aajqj aqj ojra asEasip 
8 , 111^39011 jo sasEO aqj papiAip ‘SranmSaq 
aqj uiojj ‘jon psq sjsrgojoqjEd jno 

ajora jo sjeoX 

aajqj paAq dnooS jejoj aqj jo juao jad aAq 
-Xjjiqx sqjuorajqSra ptre sjeoX uaajjnoj 
seay qjEap pjun jeatajhs jsaSnoj aqx 
sqjnora aajqj ptre sjnaX uaj puE ‘SJEaX 
traAaja ‘sjeoX aAjaAYj ‘sqjnora xis ptre sreaX 
uaajjnoj ‘sreaX tiaajjq ‘Xjaixreu ‘sjeoX uaj 
xreqj ajora jajjB SuiAq are sjuaijEd OAiq 
sqjnora oayj-Xjjiijj si qjnap jTjtm paMopoj 
sjnaijEd jo jaqrann jejoj aqj joj jeaiajes 
aSEJaAE aqx sqjnora jnoj pun sreaX jqSia 
oj sreaX aAij jo spouad noijEAjasqo JajjE 
paoEjjnn are i ‘sqjnora xis pun sjeoX 
aran jo {EAtAJns bSejoae he ijjiay ‘pnap 
aq oj HAYOuq are p 1 SniAq pijs ajE sjuaijtd 
asaqj jo nax sjeoX 3Aq joao 9 g ptre 
'sreaX naj joao paAq aAEq oj UAYonq are 
asEasip s r uiq3pojj qjiAi sjnaijEd gpj jo 
naAag (/[ asvdSiQ sji'iifipojj 
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*SU ;noq;m XpuanbaJj pa;^daJ aq 
■pajmbaJ aJB sasop ua 2 ;uaoj 
B jqru Eraraqpta^iod jo ;nam 
aq; joj ;Bq; sJBaddB ;j 

sq;uoin 

u /mo pa;sej ‘jaA3iUoq ‘noissrmaj aqx 
snonaW ;q2ia m °CT •* OIS 1 9 - msodx3 Xpoq 
reioi mF paAJasqo sbm ‘ zt X non 

-BipBxrt [B[ua;ur ja;jB naas sb ‘noissajdap 
oJomvwaq JBjnoepads b pne asnodsaj 
^moiduiAs pooS b ;nai;Bd ano bi 

Btmaqnaj pin? BrmauB ai;SB[dB [Bug 

b miM ‘assasip aq; jo jasuo aq; -Ja;jB SJBaX 
X;uaAi; ;sBaj ;b puB Xdejaq; na§;uaoi ;sjg 
atp ja;/B sjBaX aAtj parp ;nai;Bd siqx 
3Ai;oajja ssaj qannr seai aSssop {BtioquaA 
, no o q;ui asjnoa pnooas y paAJasqo 
sipnora uaAap jo uoissnnaj b sbai 'sauoq 
00 ^ jo qosa J 3 ao j 009 J° dS0 P oovjms qSrq 
otp paAiaoaJ oqM ‘;nai;Bd ano Xpio nj 
pa;aajjEtm pauTBUiaj XjBSatnonajds aqx 
oAqBSau JO ;q 2 qs sba\ inqojSomaq aq; 
jo puB ;imoa poo poojq paj aq; jo noissajd 
-ap aqx paAJasqo seai ;unoa qoa a;iqAi 
9 qj jo noissajdap paqJBtn ajom b ‘sanoq 
poqs pne Suoj aq; jo uoi;ErpBJJi Ja;jy 
jtmoo qaa poojq a;tqAv pa;BAap aq; jo 
noissajdap ;q£qs b ui Xjno pa;sisuoa snJOj 
-Ad ou;se 8 aq; jo uoiSaj aq; o; pa;oajrp 
sjoanpBai; Ja;jB paoi;ou ;aajja aiSojo;Biuaq 
aqx sqpjom oaij o; oai; joj paxnB;qo sbai 
jaipj oqBunqdruXs ‘pasn spoq;ara ;iraiajjrp 
oojqj aq; jo jCub q;iy\\ Bjqru BiuiaqpCo 
Xjod in StnXjrjBjS Ajsa naaq ;on aABq 
jCdBioq; na3;uaoj jo sqnsaj aq; aauauad 
-va Jno nj Q-tqn'g vmoi[jAotCpj 

Xj;uaaaj oo; 

papaqoa naaq SBq [BuajBixx aq; sb ‘asBasip 
qoea jo uoqBjnp UBrpaui aq; uo uoi;buuoj 
- in pajjoa 3 ai§ ;ou op Xaqx BnroaJBS 
-oqdnrXj pnB ‘asnasrp s,inqJopoH ‘Biuraq 
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-sajojd jBOipam aqj jo snorpafqo aqj ‘sJBaX 
Xubui jo pouad b J3ao uorjBiaossy jsaipajy 
ueaijamy aqj jo sajBSajaQ; J° asnojj aqj 
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-soq aqj jon ‘saaiAJas janjoB aqj nuojjad 
oqAi Xaqj si ji pire pasnaaq ajB saApsraaqj 
snBiaisXqd aqj jBqj ShiXbs Xq apisB siqj 
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panmssB SBq JajUAi siqj ‘pjjoav jBjidsoq pazi 
-ubSjo aqj joj narasaqods jaqjo araos aqiq 
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